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fe ROM its earliest days the Scientific American has recorded 


SINS the progress of the motor-driven vehicle. The first account 

== of an automobile appeared in the Scientific American of 
October 2d, 1845. It described a steam-driven carriage steered by 
means of reins. Since then every important development of the 
automobile has been announced in this journal. 


At the very dawn of the automobile era, be- 
fore the public realized the tremendous import- 
ance that this type of transportation was soon 
to assume, the Scientific American began pub- 
lishing an annual automobile issue devoted to 
the progress of motor-driven vehicles. 


The next annual issue, which is the eighteenth, 
will contain a vast amount of material that will 
be invaluable to every motor car owner. 


There will be an article on the car of 1916, 
explaining changes in design and construction 
that will be prominent in the product of the 
forthcoming year. Developments in commercial 
cars will also be covered by a special article, 
the author of which is a man who has made a 
close study of motor trucks. 


The increasing use of high-speed multiple- 
cylinder engines makes the article on “Saving 
the Car by Careful Driving” of particular im- 
portance. Handling a car of the new type is 
very different from that of two or three years 
ago. 

The car of to-day contains so much electrical 
apparatus that automobile owners will welcome 
the article on the care of the electric starter and 


ignition systems. At present, a motorist who 
may be good at repairing mechanical defects in 
his engine feels absolutely helpless when any 
trouble develops in his electrical equipment. 
Instructions as to the repair and care of this 
equipment have been prepared by an able 
engineer who explains everything in very simple 
terms, with illuminating illustrations. 


Henry B. Joy, President of the Lincoln High- 
way Association, tells very interestingly what 
has been done toward the completion of this 
great national highway, describing the scenic 
beauties along the way and pointing out the 
benefits that will accrue from this important 
link joining the Pacific with the Atlantic. 


These are but a few of the subjects that will 
be covered in this number. Following the cus- 
tom of previous years, the issue will contain 
charts of gasoline and electric motor cars, both 
of the pleasure and the commercial type, giving 
the names of manufacturers and the prices of 
cars. The material is arranged in such form 
as to constitute a very valuable price list 
and reference table for prospective purchasers 
of motor vehicles. 


A colored cover by Howard V. Brown 


Price 15 cents 


On all newsstands 
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The Active Gyroscope as a Ship Stabilizer 
By Robert G. Skerrett 

F recent years the gyroscope has been adapted to 

many useful services. It has made it possible to 
establish a corrective line, as it were, amid a 
variety of conflicting motions, and, by reason of this, 
to insure stability of direction or of plane. To employ 
a popular simile, the result has been akin 
to giving the controlling mechanism a 
firm footing where surrounding conditions 
were apparently hopelessly otherwise. 
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down to an average of three deg. or less. The interest- 
ing point about the performance was that the boat 
steered very much steadier and made her run in as 
good time as on any previous trip, including calm seas, 
and while stabilized her decks remained dry.” 

It may not be generally remembered, but about three 
years ago Mr. Sperry installed aboard of the U. 8. 8. 
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Without anything to hold to, so to ty \} ' 
speak, with the craft free to tilt in every Mh Ait Hill fl Handany a al f { 
: ry aU | af 
direction, Mr. Elmer A. Sperry, by means Ht LUT hea tA AVA ULHLA ANA 
’ A A LAN PAIA DE RIA haan) tRNA BAND Ui Arty —— - 
of an ingenious arrangement of gyro- Hy Wi Wyn yee iy au [Py Vn 
scopes, has been able to automatically " I} 


stabilize the flying machine. Here he has 
made use of the inherent impulse of the 
rapidly spinning wheels to bring more 
potent forces into play, for instance, 26° 
servo-motors impelled by compressed air. 
But now he has proved that he can carry 
this method of steadying rocking bodies 
still further. In short, he has devised a 
thoroughly efficient gyroscopic apparatus that alone 
will be able to deal with the motions of a ship in a 
seaway. This is so revolutionary in its promise that 
the temptation to speculate upon the many possible 
applications is well nigh The invention 
opens up wide vistas of usefulness among ships of war 





irresistible. 


and those of peace. 
Recently, Mr. Sperry equipped the little 





An actual record of the rolling of the “‘ Widgeon”’ 





Trough of #@a. 


a” 2° a 


’ 


stabilizer was “off” and “on 
“ Worden,” a destroyer of 605 tons displacement, an 
experimental gyroscopic stabilizer consisting of two 
quenching units—the twin being placed 
amidships on the weather deck and well out toward 
opposite sides. By means of special ballast tanks, it 
was possible to increase the boat’s displacement up to a 
total of 1,000 tons. This afforded material for pro- 


gyroscopes 


when the gyroscopic 
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to a considerable degree cumbersome and over weighty. 
The 
conservative officials of the naval service: they quite 
failed to appreciate the principles involved and did not 
that suit 
requirements. 


innovation was not welcomed by some of the 


realize the apparatus could be modified to 
Happily, this attitude 


Department has now ordered 


service has 


changed, and the Navy 


three stabilizer equipments for the 
fleet. Two of these are to be placed 
aboard submarines and the largest is 


intended for a naval transport of 10,000 
tons, now under construction. The weight 
for the latter will be in the neighborhood 
of about eight tenths of one per cent of 
the ship’s total displacement ! 


r + 
nrrach MaA pan pl 
eas 


The reason 
for this apparent economy is due to the 
Mr. Sperry it, “ that 
waves of given magnitude belabor smal! 


fact, as explains 
ships more than they do large ones, which 
is to be expected, and therefore require 
relatively more roll-quenching power to be 
fitted.” 

Probably one of the most impressive 
characteristics of this form of stabilizer 
is that the apparatus is susceptible of modifications to 





“3° | 


suit the conditions imposed by the peculiarities of each 
kind of vessel. That is to say, where limited space is 
available, or where a certain weight must not be ex 
ceeded, or where the power at hand for the spinning of 
the gyro or gyros is comparatively low, then the form, 
the weight, and the speed of revolution can be fixed ac- 

cordingly. Further, it makes substantially 





motor yacht “ Widgeon” with one of his 
stabilizers. The has a displace- 
ment of only 165 tons and was very much 
prone to roll freely in a seaway. In fact, 
she has been said to roll as much as 70 
deg., over and back, within a period of 
something short of five seconds! Up on 
the Great Lakes, where the “ Widgeon” 
is owned, the comparatively shallow 
waters are soon worked up by a strong 
wind into short, deep, and fast-following 
seas. A yacht such as this one would 
hardly prove a comfortable craft in those 
waters except under very favorable cir- 
cumstances. 

The weight of the equipment placed 


vessel 








no difference where the stabilizer is 
placed: it may be up on deck or down in 
the hold, or it may be amidships or for- 
ward or aft as convenience dictates, but 
wherever and once at work or 
“on,” as it is technically expressed, the 
craft is steadied and held within certain 
limits of roll no matter how the seas may 
be tumbling. 

The reason for placing the stabilizers 
aboard two of the submarines is to try to 
make more habitable when 
running on the surface. During some of 
our war games of late, life aboard these 
well nigh unendurabl 
when the boats have been traveling on the 
surface. They have very deeply 


placed 


those boats 


vessels has been 





rolled 





aboard the yacht weighed about one per 
cent of the displacement of the craft, and 
for convenience was placed on the upper 
deck just abaft the smokestack. Mr. 
Sperry thus describes how the apparatus 
functioned when put to a severe test: 

“A strong wind had been blowing all ay, and Gov- 
ernment storm warnings were hoisted all along Lake 
Erie. However, a trip was made from Toledo to Cleve- 
land, in the evening, and when the gyroscope was ‘ off’ 
the yacht rolled up to 25 deg. each side of the vertical. 
But with the gyroscope ‘on,’ this roll was quenched 


Model gyroscopic stabilizer for a 30,000-ton ship. The two gyroscopes on the right 
exercise control over the two on the left. The control gyroscopes are full-sized, 
while the stabilizers are only big enough to quench the rocking 


motion of the platform on which they are mounted 


gressive tests, and the results were astonishing. The 
little craft was virtually transformed, and where she 
had previously rolled heavily the total arc was reduced 
to a maximum of five deg. in a boisterous seaway. Mr. 
Sperry accomplished all he set out to do, but the equip- 
ment was in some particulars a makeshift and likewise 


and very rapidly; in one case, as a young 
officer put it, “She went over and over 
and over until we thought she would turn 
turtle and then back she jumped as far 
on the other side. We were kept sitting 
alternately on top of the cylinders of the opposite 
engines.” Again, in the case of another submarine, 
she covered a total arc of 1,800 deg. a minute, and her 
swing from side to side was in the very brief span of a 
trifle over four seconds! Ceaseless motion of this sort, 
(Concluded on page 547) 





























Yacht “ Widgeon” of Cleveland, showing the mounting of the gyroscopic stabilizer 
on the upper deck immediately abaft the smokestack 








scopic stabilizer. 


U. S. S. torpedo-boat “Worden” which was experimentally equipped with the gyro- 
S is one of the two gyroscopes within its shelter 
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ku ‘ Lt Ne nd " Mat ut I fi Depa Canada 
Trade Mark tk ! ‘ Patent ¢ 
by i 
{ s i issi 
li jt if f wd ae ‘7 ite ly and 
i d the latest acient mechanical and industrial 
s of the da ls a wee y jour) it is in a posi 
tion to ann nce interesting developments before they 
are 7 / é cuhere 
/ kad y is glad tal bmitted to him timely 
j f especially when such 
are accompanied y pi graphs 


The President On Our Merchant Marine 


itt tatement r lESSi Le 
, t ! I ‘ i ’ I 


een ¢ <i t imsider 
Ii for t better t { I erchant mari 
. t 11 i 
it th te Int uF ( ent pul 
‘ Nt } ‘ ! vy be hscouraging 
4 : WU er ed t 4 ibor 
ure t ene } chat ter, which s 
I xiuced in the Congres ut we understand that 
he bi =: drawn up by the Secretary of the Treasu 
Vo) ( hi I t the for I eus 
) ‘ ‘ t an f the purchase of interned 
ships « it t po : ! that Mr. McAdoo is 
nezuine tl ® proj 1, in s new for will « 
nenmd itself to Congress and the country at lar«e rl 
funds for the purchase of the ships are to be secure 
hi n issue f bond and it is the intention to s\ 
stitute private for public ownership, when the scheme 
shall have re ed th stage of successful operation. 
Although, we e opposed to the principal of Fede ral 
ompetition with private enterprise, it is only fair that 
criticism should be reserved until the full details of the 
Adminisrration’s plans are made public 
It is now pretty well understood that the problem 
s a dificult mi intricate one nd there is no short 
cut through the many opposing interests and principles 
involved which would lead to an easy solution. The 
only point upon which every one seems to agree is 
th something oucht to be done and done quickly, if 
the country is to avail itself of the unparalleled oppor 
tunity for the resuscitation of our merchant marine 
and the establishment of our fleets upon the seven 
seas, Which is afforded by the commercial crisis result 
ing from the Great World's War 
The greatest difficulty (and it is one from which 
there See Ts Oo im tI > Om j* J im” ne high price of labor 
in this country fo a certain extent, it affects the cost 
of ship construction, but to a far greater extent it 
iffects he cost of operation once the ship is uilt and 
put into commission Formerly, it was believed that if 
in American ship owner were permitted to go into the 
open market nd purchase his ships wherever he 
pleased, ml operate them under the American flag, the 
pProoier Wout ie solved: and a clause was inserted 
in the Paoama Canal Act of a few years ago which 
removed the emhoarg and made it possible to try the 
great experiment The results, contrary to all expecta 
tions (except among the shipping men themselves who 


small, and 
of the 


understood the real situation), were pitifull) 


very few ship owners bave availed themselves 





opportunity thus offered. The fact of the matter is, 
that ihe Canal Act covered only the lesser of the diffi 
culties under which American shipping labors, namely, 
the somewhat “ter cost of construction in this coun 
try, while it failed utterly to provide any remedy for 
the higher cost of operation 

The great success which has attended the efforts of 
some of the leading martiime nations to build up their 
merchant marine by means of judicious subsidies, sug 
gests that the solution of the problem by the United 
States will be found in the same direction Unfor 


tunately, for want of an intelligent appreciation of the 
subsidizing is 


unalterably 


economic principles upon which 


true 
founded, the American people seem to be 


opposed to the granting of subsidies. It is to be feared 
that this opposition is one of many evidences of a pop 
ular and unreasouing prejudice against those large and 
successful corporations which have done se to 


and multiply the general wealth 


much 


promote the Industry 
of the United States. A little less of prejudice and a 


little more of thoughtful study of the question should 
that the economic principles which recognize the 
wisdom of instituting a tariff for the of 
young ight well be applied in pro- 


moting the early growth of our merchant marine by a 


show 
protection 


industries nm very 
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moderate and well-regulated system of supsidy. A 
judicious tariff has served as the cradle of many new 
industries in this country, which tariff, as the in 
dustries attain their lusty growth, was subsequently 
reduced and ultimately eliminated altogether. There 
is every reason to believe that like causes would pro 
duce like results in respect of our merchant marine, 
nd it, with the multiplication of ship yards and the 
creation of a numerous fleet, the time would come 
when our shipping trade, as thus firmly established, 
would be self-supporting and quite independent of 
further goverhinent assistance 
The Problem of the Panama Canal Slides 
OME two years ago, when the slides of the Cule 
bra cut had developed one of their periodic re 


Colonel Goethals remarked to 


8s of activity 


the writer that the problem of the slides was “ merely a 


! ter of diggis nd patience Were it not for the 
gnitude of these earth movements, they would have 
tt ed but little attention; for they differ only in 
size fro ie slides which occur by the | dred whe 
eve the constructi ew railroads necessitates the 
Opn rh l gs rough undulating or mountati 
s | fact t may be said that the constru 
f the e Da i Cal except for the g 
nitude ‘ I has presented no problems \ y 
! ex recu he routine work of ft ci\ 
engines 
As we e frequently ex] ed in this journal, it is 
e gre depth of ¢ l g through the Culebra 
diviadks upled with the uns le character of the é 
! gh which it s bee cle ! has caused 
ruble Phe rus! rh d sliding ovements 
yg ‘ I é eriod of e « construction, 
l t il S| li t t recel disaster, when the b 
on ene = i¢ ol the cut for I a stance ot over two 
tl mand fee nd for a combined width of more that 
tl distance moved bodily into the canal, completely 
fi @ the sm from bank to bank 
N here s nothing hidden, mysterious or unex 
plained ll this—the enormous earth movements are 
sim] adi atic evidence, on a vast scale, of the fact 
that the laws of gravitation are immutable, and that 


disturbs the equilibrium of nature he must pay 


the penalty until she has readjusted herself 


nein-made conditions 

Geologically considered the Isthmus of Panama is 
very young; and geologically speaking, we may say that 
only vesterday tue Isthmus was under water and was 
represented by a deep mass of marine-deposited silt 
which, after the Isthmus was formed by volcanic up 
heaval, gradually dried out until it formed the im 
mature and semi-solid, so-called rock, through which 
so large a part of the canal has been excavated. 

When the United States took over the Panama Canal 
from the French, the survey of our engineers led them 
to believe (and in this they were endorsed by the 


French engineers) that as the cutting of the canal pro 


gressed and the 


lower depths were reached, the mate 
rial would prove to be sufficiently cohesive to stand tl 
load of that 
bunks would 
to The 
for the toe of the banks has crushed and yielded to the 


1 


the lofty banks on either side, and these 


be stable at an inclination of about two 


event has proved that they were wrong; 


enormous superincumbent mass, reaching to three and 





four hundred feet in vertical height, and the cohesion 
or frictional resistance of the material in other cases 
has not proved sufficient to prevent the banks from 
breaking away far back from the axis of the canal and 
sliding bodily into the cut 

It has been suggested that if a very elaborate survey 
by boring had been made before the work was com 
menced, the result would have turned out differently. 
But would it? Let us suppose that such a survey had 
been made and the tests made to determine its crush 
ing strength, resistance to cleavage, etc., and that the 


survey had disclosed the position and slopes of the in- 


clined strata of greasy material, which have contrib- 
uted so largely to the slides—it is questionable if the 
physical conditions of the canal would be different from 


what they are to-day. Probably the slides would have 


come down, pretty much as they have done, and the 
only advantage of such a survey would have been that 
the country would have known that the trouble was 
coming and would have been spared the many disap- 


pointments which have marked the construction of the 
canal. 
For just 


to understand 


geologists, 


reason, it is difficult 
exactly the of 
ogists, seismologists, etc., which is to visit the Isthmus 


this 
what commission meteorol- 
and look into the problem of the slides will be able to 
accomplish. The Ten million 
cubic yards of material have moved into the cut, or will 
All this has happened in 
this 


thing has happened. 


do so before the cut is clear. 


accordance with an inexorable law which neither 


commission or any other, however expert, can arrest. 
As we see it, the problem is not one for the geologist, 

not for the shovel. It 

be solved in one way only, and that is by patient dig- 


even for the engineer, but can 


ging with the giant dredge; and the country may rest 
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assured that Colonel Goethals will crowd as many of 


these against the face of the slides as can effectively be 


set to work. 
Preparedness and the Schoolboy 
T is true, and it is significant, that any system, 


cult, belief or practice which is even to approach a 


wide measure of acceptance must be ingrained 


primarily in the mind of the up-coming man or woman, 


Suffrage, whether on parade or in campaign, bas always 


more or less of this younger element about it, an ally 


desirable and strong in its enthusiasm, freshness and 


very youth. A new 


filled by 


party springs up, and its ranks are 


younger men who have the power and eager- 


ness to bring about accomplishment, often where older 
heads might sense neither success nor the advisability 
and it is this 


eparce 


of fight; not surprising that new ly-con- 


ceived p ness, for a future, if not indeed a 


present, very real deficiency in our national make-up, 
embraces, first, this country’s great prospective asset, 
the schoolboy. 

\ few years ago, and things military were quite 
willingly consigned to West Point, Annapolis, a few 
universities and the so-called military schools; some 
of these latter, Virtue of exceptional standing, being 
dignified the War Department with the term “* Dis- 
tinguished Institution.” fhe military schools enjoyed 





an increasing vogue, and gradua such work found a 
place in a gro ¢ nu el the colleges, where from 
a frequentiy disliked first-vear “e to be taken 
if necessary, to be avoided if possible, it came to prove 
its worth and find its present place. The military 


deser\ 
characterized 


schools e much for the efficiency which 


their work and popularized this mode of 


the 


f different rank in this 


training; for at present time there are 102 institu- 


tions « 


di 


country having well- 
ith 
, 


for all physically fit 


illed corps of uniformed cadets, w military in- 


ion compulsory students dur 


ing a period of at least two years, with not less than 
S4 hours for each academic year. Officers of the United 
States Army ire detailed as professors of military 
science and tactics at each of these 64 universities, 32 


military schools and 6 separate institutions of academic 
For 1915 


tions among the un 


grade. there are ten Distinguished Institu- 


versities, and an equal number from 


the military 


Anyone need not be an alarmist to perceive the ad- 


vantage of such splendidly constructive work as this; 
and the conscientious pacifist must know the good to 
come from proper discipline which is competently out- 


lined and wisely administered. This official co-opera 
tion is available for all educational institutions under 
certain conditions which are not difficult to meet, and 
in several cities they have been met, quite recently, by 
public high schools. For such work to be successful it 
is very essential that the boys themselves show the 
fullest interest in it, for in these schools such training 


This interest, however, has 


cannot well be compulsory 


nowhere been lacking. Perhaps the Scouts and Boy# 


Brigade have helped to this, the one with roughing-i® 
and out-of-doors ideals, the other with the manifest 
advantage of military discipline and the systematic 
whipping-into-shape of the whole boy which such train 
ing renders possible. The benefit of one and the prac- 
tical value of the other have caused both to grow with 
the times, and the Boy Scouts of America reported 


some time ago an active organization of 6.000 Scout 
masters and 500,000 boys. It is probable that this is 
exceeded now The last information obtainable as to 
the strength of the United Boys’ Brigade showed them 
with 30,000 affiliated bodies of 10 to 100 boys each 
These boys are nearly all of common-school age, and 
when they enter the high schools they are excellent 
material for the work the latter are just beginning 


The other day one of the papers in an eastern city 


(Baltimore) carried a notice of an approaching foot 
ball game which would conclude the season for two 
rival high school teams. The article mentioned as an 
added feature a drill to be given before the game by 
the cadet corps of these two schools, two bodies of 
young men which had been organized about a month 





had been drilled for two after 
Lieutenant the United 
States Army, and their first competitive drill consisted 
field and 
work, executed with rivalries as keen as those between 


During that time they 


noons each week by a from 


of some simple maneuvers Close formation 
the teams. The drill was so good that some officers of 
the National it, 
that they accomplish 


months, with men, as had these high school boys in but 


Guard, who afterward declared 


not 


saw 
could as much in several 
a few weeks. 

This discipline, which teaches individuals to act as 
a unit subject to one command, and under a reasonable 
degree of restraint, will bear good fruit, and it is to be 
commended. Though the training of boys not yet at 
maturity is not the system of Europe, it is one very 
constructive step here, and one that is encouraging, 
moreover, in days of much conflicting agitation and 
half-acknowledged fears. Preparedness by and for this 
nation must be met, and the schoolboy is helping to 
point the way. 
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Automobile Notes 


Builds Garage of License Tags.— One of the 
oddest garages in the country is being planned by a 
Connecticut garage owner. He has obtained from the 
State department several thousand old license tags, for 
which the State could 
a garage which will be built entirely out of those tags. 
from the odd-looking 
building, the owner expects it to give just as good sery- 


find no use, and has designed 


Aside the advertising value of 


ice as any of the “sheet iron” garages erected in the 


country. 
War-Auto in the 15th Century.—Among the inter- 
esting documents in the old Bohemian city Saaz, on the 


Eger river, is a picture showing an attack on the 
fortress Glatz, in Silesia, in which war-automobiles 
were used! The mechanically-driven cars were flat 


vehicles, protected by huge shields in front, in which 


the soldiers turned large cranks, the rotary motion of 


which was transferred to cog-wheels and to the road 
wheels. These 15th century “ chauffeurs” got a speed 


of 4 miles an hour out of the armored cars. 
France Sells Used War Trucks.—The 

ernment last month disposed of 740 motor trucks, used 

war since August, 1914, at public auction. The 


French gov- 
in the 
trucks were originally fitted with motorbus bodies and 
were running on the streets of Paris. At mobilization 
were commandeered and have been used in trans- 
New French-made 
chassis have taken their places and the government sold 
the old trucks. 
destruction ” 


they 
porting meat and other provisions. 


Hereafter all imported trucks will be 
then 
its intention of using no 


“run to and replaced by domestic 


product. France announces 
further imported trucks in the war. 

Swiss Will Subsidize Motor Trucks.— After a thor- 
ough study of the effects of the subsidy systems of the 
French and German governments, as applied to motor 
trucks, the Swiss military authorities have come to the 
conclusion that these systems are the only reliable and 
sensible solution time 


of transportation problems in 


of war. Uniform chassis construction, uniform acces- 
sories and parts, and a complete transportation organiz- 
ation are planned. The sum of 2,000 francs is to be 
given to the purchaser. of a truck at the time of the 
purchase, and a yearly sum of 1,000 francs during the 
succeeding four years. 

Germany Forbids Benzol Contracts.— Following 
the issuance of an order determining the highest prices 
to be demanded from automobile owners for benzol, the 
German government has now issued a second order for- 
bidding the manufacturers of benzol to demand con- 
tracts for definite terms over a period of time exceeding 
the duration of the war. It has been discovered that 
certain manufacturers, seeing little profit in the selling 
of benzol at the prices set by the authorities, determined 
t 
maximum price. 


» obtain profits through long time contracts at this 
Under such conditions the motorist 
take benzol at the war-price 
Such machinations 


would be compelled to 
even after peace had been concluded. 
are frowned upon by the German government. 
Balancing High-Speed Wheels.— Attention has been 
called by a British motorist to an entirely neglected 
feature of light car construction. When the wheel of a 
light car, cycle car or motorcycle is revolving 370 to 400 
times a minute—as at road speeds of 30-32 miles an 
the rim of each wheel is traveling at what steam 
“high speed.” At this speed the weight 


hour 
engineers call 
of the tire valve is quite appreciable and makes itself 
known in excessive vibration of the wheel. In order 
to counteract this effect the placed a lead 
strip of the same weight as the valve on the rim ex- 
actly opposite the valve position. The result was highly 
satisfactory, for all vibration Where the 
wheels are of wood, a couple of screws can be inserted, 


motorist 


stopped. 


instead of the lead strip, or copper rivets in wire wheels. 
On the other hand, a motorist who fitted a special valve 
bolt of greater weight to his cycle car, became greatly 
worried when the whole car developed excessive vibra- 
tion, due solely to the extra “out of balance” weight. 


British Motor Parts Duty Faces Difficulty.— 
The 33'/, per cent duty to be levied on all imported 
pleasure motor cars and their parts is already causing 
There are a great 

States making a 


many difliculties in Great Britain. 

many manufacturers in the United 
specialty of turning out crankshafts, connecting rods and 
similar motor parts which may with equal facility be 
marine, stationary and truck as in 
Drop forgings amounting to more than 


used in chassis, 
pleasure cars. 
half a million separate pieces have been ordered by one 
large British firm in the United States, and about 95 
rer cent of this total is for “ government use.” The 
importing firm, as well as the American manufacturers, 
are greatly worried as to how the government will 
discriminate between “ pleasure car parts” and “ com- 
mercial car parts ”—the difference amounting to sev- 
eral million dollars in import duties. Other assemblers 
ir Great Britain are in a similar position and attempts 
are to be made to rescind the order including “ com- 
ponent parts” of pleasure cars in the import duty. 
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Science 

Richard L. Garner, who attracted so much attention 
twenty-odd years ago by his studies of the “ language ” 
of the anthropoid apes, has undertaken to secure moy- 
ing pictures of the same animals (especially the gorilla 
and the chimpanzee) in Africa. He will also obtain 
motion pictures of other forms of African life, human 
included. 


A Glass-making Research Department has been 
established in connection with Sheffield (Eng.) Uni- 
versity, with classes at the university and at four 


neighboring towns. The result, according to Commerce 
Reports, is that 8,000 Yorkshire glassworkers, who, be- 
fore the war, were turning out only cheap glass bottles, 
are taking up fine glass production. 
Nematodes.—The worms known as nematodes have 
astonishing revelations, 
A. Cobb, an au- 


recently been the subject of 
and the wonder grows daily. Dr. N. 
thority on this group of animals, declares that there 
must be hundreds of thousands of species of nematodes, 
over nine tenths of which are still unknown to science. 


Of the parasitic nematodes infesting vertebrate animals 


alone it is estimated that there are at least 80,000 
species. Insects, mollusks, crustaceans, and other 
animal groups are also much infested, and as a rule 


species of nematode is peculiar to a single 
host. nematode liv- 


ing free in soil 


a given 
Lastly, the species of 
outnumber the 


species of 


and water vastly 


parasitic species. As these creatures are enormously 
prolific, the number of individuals must be quite be- 
Dr. Cobb estimates that in the upper 


the number of nematodes runs 


yond conception. 
foot of an arable soil 
to thousands of millions per acre. 

Drug Plant Investigations.—The U. 8S. Bureau of 
*lant Industry has carried on for a number of years 
experiments designed to ensure better methods of cul- 
tivating and utilizing drug plants, and noteworthy re- 
suits have recently been recorded. About 150 species 
of drug and related plants are now under experimental 
culture on heavy clay at Arlington Farm and on sandy 
loam near Glen Dale, Md. At Arlington permanent 
plantings are being made, which will furnish material, 
now badly needed, for standardizing crude drugs. One 
important line of inquiry is in regard to the relation 
to the development of the active 
principles in medicinal plants. A new strain of bel- 
ladonna has obtained by the Bureau through 
breeding and selection which has a greatly increased 
alkaloidal content and points the way to a notable im- 
provement in the quality of this drug now found on the 


of special feeding 


been 


market. 

Discoveries in Hudson Bay.—Although brief notes 
have appeared from time to time in the geographical 
journals regarding the discoveries made by Mr. R. J. 
Flaherty in Hudson Bay, a detailed account of them 
has only recently appeared. The first expedition, begun 
in August, 1910, lasted seven months. In the course 
of this expedition the explorer gathered information 
from the Eskimos leading to the belief that the Belcher 
Islands, shown on existing charts as two groups of 
small islets north of James Bay, are really extensive 
islands, and his two subsequent expeditions were made 
partly for the purpose of verifying this belief. The first 
attempt was unsuccessful, the explorer being driven 
about for three months in a small boat at the mercy of 
storms. In August, 1913, Mr. Flaherty set out from St. 
John’s and wintered in Baffin Land, whence he sent his 


vessel home. In August, 1914, the voyage was resumed, 


and after many difficulties the Belcher Islands were 
reached. It appears that the largest island is over 


00 miles long, and the total area of the chain, extend- 
ng from 55 deg. to 60 deg. N., is estimated at 4,000 
miles. Hence material alterations are necessary in our 
maps of Hudson Bay. 

An Important African Railway.—Once more geog- 
raphers must take out their maps of Africa and trace 
thereon the course of a new railway. This line, which 
will be of immense importance in time of peace, was 
constructed with remarkable speed primarily for the 
purpose of facilitating the invasion of German South- 
west Africa by the troops under Gen. Botha. It con- 
nects the railway systems of Southwest Africa and the 
Union of South Africa, extending 300 miles from Kalk- 
fontein in the former to Prieska (on the Orange River) 
in the latter. According to the Geographical Journal, 
rails were laid from Prieska to a point on the Orange 
River opposite Upington between September 7th and 
November 20th, 1914. Progress was delayed from the 
latter date until the end of last March, after which 
the work was pushed rapidly forward and completed 
June 25. A glance at the map shows that the new line 
saves many hundred miles of travel between points in 
South Africa and those in Southwest Africa, as com- 
pared with the old route by rail to Cape Town and 
thence by boat to the ports of the late German colony, 
now under the military control of the British. Through 
trains are now running from South African points to 
Walfisch Bay. 


Electricity 


Available Water-Power of the United States.— 
According to the Electrical World, the available water 
power of the United States, excluding Alaska, amounts 
to more than 28,000,000 horse-power, of which approxi- 
7,000,000 or 25 per cent 


mately has been developed. 


Rules for X-Ray Operators.—A set of rules or 
recommendations for the protection of Roentgen oper- 
ators from the dangers attending the use of X-rays 
has recently formulated by the Roentgen So- 
ciety of London. It 
issued at an early date in card form. 


been 
is announced that these will be 


Minor Surgery with a Pocket Flashlamp.—To locate 
a splinter under the finger nail is often difficult. By 
placing the fleshy part of the finger against the lens 
of a pocket flashlight, Electrical 
World, in a dark room, the splinter can be plainly seen 
through the nail almost as if it were under the X-ray. 

Huge Electric Siren.—There was used in announcing 
the official opening of the Panama-Pacific Internationa! 
Exposition an electric siren which is said to be the 
largest in the world. Its blast can be heard for a dis 
tance of 10 miles, and it 
200-volt, five-horse-power motor. 
fin constant use at the Exposition for announcing im- 
portant events such as aeroplane flights, military drills, 
marine pageants and for other similar functions. 


according to the 


is driven by a three-phase, 


The siren has been 


Inspection Lamps for Shells.—A British electrical 
manufacturer has designed an electric lamp for -facili- 
tating the inspection of the interior walls of shells in 
munition works. The equipment may be described as 
a tubular lamp protected by a wire guard, a long metal 
rod, a wooden handle in which is a push-button switch, 
and a connecting cord and plug. The equipment is 
held by the handle while the lamp, supported on the 
long brass tube, is lowered into the shell to be in- 
spected. 

Anti-Zeppelin Lamp Shades.— When the regulations 
for reduced lighting were first put into effect in Eng- 
land as a precaution against airship raids, lamps were 
shielded with improvised shades. However, since the 
war is now coming to be looked upon as a permanent 
state of things, for some time to come at least, there 
have appeared in that country electric lamp shades 
especially intended for the The anti-Zep- 
pelin shades consist of a wire framework covered with 
an attractive fabric. One of the most popular designs 
is of the screen pattern; that is to it only 
screens the lamp on the side facing a window. The 
base of the lamp, in passing through a ring formed by 
the wire framework, holds the shade in place. 

Scarcity of Platinum and the Electrical Industry.— 
Owing to the growing scarcity of platinum due to the 
European war, the heaviest of metals is being replaced 
Formerly, platinum was 


purpose, 


say, 


in many electrical appliances. 
employed for the lead-in wires in electric incandescent 
lamps, but at present wires made of nickel-chromium, 
metallic tungsten or metallic molybdenum are being 
employed with good results. Metallic molybdenum has 
also replaced platinum which was liberally used for the 
resistance wires of electric furnaces in ante bellum 
days. Platinum was formerly employed for the igni- 
tion points of spark plugs, but the greatly increased 
cost of the metal has compelled the use of substitutes, 
chief among which is metallic tungsten. 
Direct-Current Meters and Stray Magnetic Fields.— 
Recent tests made by the Metropolitan Electric Com 
pany of Reading, Pa., in connection with direct-current 
magnetic fields, are of interest to 
While it has long been known 


meters and stray 
the electrical profession. 
that stray magnetic fields affect the accuracy of these 
meters, the exact extent of the troublesome infiuence 
has been a matter of conjecture. The tests indicated 
that a cable carrying 600 amperes 12 inches 
from the meter effected the accuracy of the latter 50 
per cent on light, or one tenth, load. The direction 
of the current determined whether the meter ran fast 
or slow, while it was learned that the relative position 
of the meter and cable were important factors, since 
the same cable when placed only two inches distant, 
but with the current flowing in the opposite direction, 
had no appreciable influence on the meter. In another 


away 


instance a 300-ampere direct-current meter would not 
when within 
It was also learned 


register lower than 50 amperes placed 
the magnetic field of a conductor. 
that meters may be influenced by their own leads as 
well as by adjacent meters; with three meters placed 
side by side, 12 inches between centers, the precision of 
the middle meter was found to be altered from 5 to 
10 per cent on one tenth load when either of the neigh 
boring meters was carrying full load. As a result of 
the tests, it is suggested that meters be so installed 
that the wiring does not encircle them, and that if 
they must be mounted near together, a distance of at 
least 15 inches be left between the instruments. Fur- 
ther, meters should never be placed near iron risers 
Preferably, the leads should run into the meter in a 
horizontal manner from the left hand side, 
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Radio Inspectors and Their Work 


How the Wireless Apparatus of a Steamer Is 
Tested by the Government Officials 


By Herbert T. Wade 
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Radio inspector testing the equipment of a°steamer; the portable instrument used in the work, and graphic presentations of wave forms 


Top row: Portable Koleter decremeter used by the radio inspectors for testing wireless transmitters; radio inspector measuring the wave sent out by a wireless transmitter; a wave train with a logarithmic decrement 


of 6.2. Bottom row: Operaicr’s desk in the wireless room of the steamship “ Pastores " ; 


(f’NENERALLY speaking, wireless equipment is re 

J quired by law for deep sea and large lake passenger 
steamers, and it must conform to such regulations as 
the governments may impose in view of international 
treaties and national conditions. In the United States 
an act of Congress places the supervision of all wireless 
communications at sea between sea and shore, and the 
control of various land stations, except those of the 
Army and Navy, in the hands of the Secretary of Com 
merce, who issues or refuses the necessary licenses and 
permits, and prescribes or modifies the regulations 
which are based on laws adopted by Congress. War 
conditions naturally change the ordinary operations of 
shore and ship stations, as may be seen in the operation 
of the German stations at Sayville and Tuckerton by 
the Government. The requirements of the act, approved 
July 23rd, 1912, amending the original act of June 24th, 
1910, provided that all passenger steamers carrying 50 
or more persons either sailing under the American flag 
er touching at American ports, must be equipped with 
apparatus for radio-communication which shall be in 
stantly available in case of emergency. In fact, one of 
the rules governing ship and land radio-stations pro- 
vides that the transmitting apparatus when operated 
from the emergency power supply should be capable 
ef functioning within two minutes after unexpected 


notice to the operator, and there must be provided an 
independent electric power source which will enable 
radio messages to be sent for at least four hours over a 
distance of not less than 100 miles, day or night, from 
u ship station. 

The International Radio Telegraph convention held 
in London, April, 1912, provided for two standard wave 
lengths, one of 600 meters and the other of 300 meters, 
authorized for general public service; and every sta 
tion, both coastal and on shipboard, must be equipped 
to send and receive such wave lengths, though vessels 
of small tonnage which are unable to use a wave length 
of 600 meters for transmission may be authorized to em- 
ploy exclusively a wave length of 300. Six hundred 
meters is specified as the normal wave length for all 
other ships. 

This brings up the interesting question as to the wave 
lengths used in general traffic. Ordinarily, most of the 
traffic at sea is handled with the normal wave length of 
600 meters, and the operator is constantly listening with 
his apparatus tuned to such a wave length. As a result 
there is a maximum amount of interference, and while 
this adds to safety, it does not promote facility in the 
exchange of messages such as would be obtained if dif- 
ferent stations used different wave lengths. Of course, 
there are certain ships and coast stations which, after 


resonance curves obtained by Inspector of Department of Commerce Radio Service; radio inspector watching the ammeter of a ship 
station transmitter to determine amount of current flowing into the antenna 


listening for the 600-meter wave length and establishing 
the indentity of the calling station, can tune their in- 
struments to some other mutually agreed upon wave 
length, and eventually this will be the procedure de- 
manded for the interchange of business, so as to reduce 
the confusion caused by interference. At the present 
time, however, it is estimated that 95 per cent of all 
traffic at sea is handled on the 600-meter wave length, 
and it is for this reason that when a wireless distress 
signal is sent out every ship within range “ listening 
in” is able to pick up the call. 

The Bureau of Navigation of the Department of 
Commerce, through its radio inspection service, is 
directly concerned with the enforcement of these regula- 
tions. The Secretary of Commerce issues the necessary 
licenses and permits, without which neither land nor 
sea stations can operate, and provides for the examina- 
tion of operators, the control of radio communication 
generally, and the inspection of various stations both 
on land and on sea, to see that they respect the regula- 
tions and statutes. F 

The United States Government considers that it is as 
necessary to inspect the radio communication equip- 
ment of ships as it is to supervise boilers or hulls, and 
this work is carried on by a number of radio inspectors 
who examine the various stations and determine 
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whether or not they comply with the regulations. As a 
result of the activity of this department, the standard 
of wireless equipment of American merchant 
has been steadily raised so that to-day, with the possible 


vessels 


exception of the German merchant marine, the ships of 
the United States better effective 
instruments for wireless than those of any European 
Indeed, over 100 sets of apparatus on American 


have and more 
nation. 
ships are now in course of replacement by a single com- 
pany with instruments of more modern design and far 
greater efficiency, and when this is accomplished the aver- 
age American vessel will be superior even to the German. 

Much has been done by the inspectors in an advisory 


eapacity by pointing out to owners the 
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most advanced type, as the result of the work being 
done by the boys’ club. The men of the town expect 
that the good roads problem will be settled definitely 
by the time their sons have completed their education 
in the building of permanent roads. This belief has been 
communicated to other towns in the Ozark country and 
next year several boys’ good roads clubs will be at work. 


Model Manure Bin for Limiting Breeding of Flies 
EDICAL science has proved the house fly to trans- 
mit to humankind the ef tuberculosis, 

typhoid fever, scarlet fever, the dysenteries, cholera, 

anthrax, glanders, infantile 


germs 


tetanus, eye contagions, 
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stabie, the cleanings of which are thrown into the pit 
the first thing every morning; after which the pit is 
kept closed tight except when manure is taken from it. 
There should, in addition, be water-tight stable floors, 
to be cleansed thoroughly every day. 

The method just mentioned is advocated by R. H. 
Hutchison, Esq., Scientific Assistant to the Bureau of 
Entomology at Washington, D. C. It is especially ap- 
propriate in cities where frequent—twice a week, cer- 
tainly weekly removals, because the development from 
egg to full-fledged fly takes about 10 days—removals of 
manure from the city can be ordinanced ; combined with 
modern sewage and garbage disposal, this procedure 
should go far to nullify the house fly men- 
ace to the communal health and comfort. 





desirability of good equipment and indicat- 
it can be secured and operated. 
the 
the owners 


ing how 
Then 
advantage to 


inspection is of great 


officers of 


again, 
and 
wireless 
skilled to 
apparatus is 


the vessel, for in many cases 
sufficiently 


their 


operators are not 
determine 


working at its 


whether 
greatest efficiency and 


range, and as a result of inspection the 
equipment is made far more useful. 

To facilitate Mr. F. A. 
Kolster, physicist in charge of the labora- 
of radio communication of the 
States Standards at 


inspection, 


tory 
United 
Washington, 
portable instrument 
recognized by the award of a gold 
the Panama-Pacific Exposition. 
546) 


Bureau of 
devised a direct-reading 


which recently has 
been 
medal at 

(Concluded on page 


Boys Organize to Build Better Roads 


A T the present moment, when the agita- 








Another method of controlling flies is 
by the use of a maggot trap for the han- 
dling of manure. The maggots tend to 
migrate, crawling away from the manure 
(especially moist manure} in search of 
comparatively dry and safe places 
wherein to pass the pupal or resting 
stage. If the manure be placed on a 
slatted platform, and if the platform stand 
on the floor of a concrete basin containing 
\% inch or more of water, the larvae in 
migrating will drop into the water and 
be drowned. Each day the stable clean- 
ings should be placed on the platform, 
compactly heaped, and well moistened, in 
the way presently to be stated. 

Manure is best kept wet by having a 
small cistern close to the platform and a 
pump so placed that the watering of the 
heap is readily accomplished. If the 
liquid manure from the stable is con- 
ducted by drain to the cistern, the yvalu- 





building of 
the highest pitch in the 
history of building, the example 
which has been set by Mansfield, Mo., a 


the permanent 


highways is at 


tion for 
road 


town of 500 population, situated near the 


Maggot trap in use at the Maryland Agricultural College 


able plant food which it contains will then 
be added to the manure on the maggot 





heart of the Ozark mountains, is well 
worth emulation in the hundreds of small 
communities which are grappling with 
various phases of the good roads problem. 
So far as is known, Mansfield, which has 
as its “The Gem City of the 
Ozarks,” is the only town that can lay 
claim to a worth-while boys’ good roads 
club. It is this club that is doing great 
things and thereby winning fame for the 


slogan, 


town because of its good roads work. 

Dr. F. H. Riley, mayor of the town and 
one of the three road commissioners, or- 
ganized the boys’ club during the summer 
as a means of inspiring others to become 
interested in the building of permanent 
roads into the county of Webster 
county. More than 50 boys took part in 
the first attempt at road making early in 


seat 








trap. Such a trap will destroy 99 per 
cent of the maggots developed in the 
" ” manure. After the manure has been 


standing on the trap ten days it will be 
practically maggot-free and can then be 
used on fields or in gardens, or stored 
in heaps without likelihood of further fly- 
breeding in it. 

The maggot trap is cheap, requires little 
extra labor to operate it and dispose of 
the drowned maggots, and tends rather to 
preserve than to lessen the value of the 
manure. Here, as with all other methods, 
careful attention must be given to breed- 
ing places other than horse manure. 

A third method is the chemical treat- 
ment of manure by which the maggots 
feeding therein are poisoned. For this 
purpose powdered hellebore and pow- 
dered borax are probably the best. The 
hellebore is added to water at the rate 








August, and more than equaled any pre- 
vious road building efforts on the part of 
the men of the community. The stores 
and business houses declared a holiday, 


Boy members of a good roads club at work near Mansfield, Missouri 


of 4% pound per 10 gallons; after stirring, 
this mixture is allowed to stand for 24 
hours, when it is applied to the manure 
at the rate of 10 gallons for every eight 
bushels (about 10 cubic feet). Applied 





and many of the older men accompanied 
the boys into the country to assist in the 
work. Road building sentiment reached a 
feverish pitch for many miles in all direc- 
tions from Mansfield, and the farmers vied 
with the business men and boys in im- 
proving the main traveled roads into the 
county seat. The town voted an issue of 
$20,000 in bonds for the continuation of 
the good roads work along permanent lines 
by a three to one majority, and within 
a year it is expected that the 35 miles 
of road in the Mansfield special road dis- 
trict will be as well improved as any 
county system of highways in Missouri. 

In September the boys’ club made a 
second trip into the country and gave the 
good roads cause an impetus such as it 
has received but few times in recent years. 
Next spring the club will resume its work 








thus, hellebore kills from 85 to 98 per cent 
of the larve, does not alter the composi- 
tion of the manure, nor hinder the normal 
activity of the bacteria, and has no in- 
jurious effect on plants when the manure 
treated in this way is added to the soll. 

Powdered borax is applied in solution 
at the rate of one pound dissolved in not 
over 12 gallons of water, to every 12 
bushels (15 cubic feet) of manure; and 
will destroy from 90 to 99 per cent of the 
maggots. The powder should be added to 
the water and stirred until all is in solu- 
tion. Great care must be used in treating 
manure with this substance, because large 
applications to the soil are likely to in- 
jure plants. Ordinary crops wili not be 
injured when the manure is treated at 
the rate of not more than one pound per 








along more ambitious lines and an effort 
will be made to increase the membership 
to 100. When the club went out into the 
country for the first day’s work, many of 
the business men and older men of the community took 
picks and shovels and joined Dr. Riley’s club as associate 
members. They did their work with as much en- 
thusiasm as the boys. The boys picked and hauled 
more than 200 loads of rock which were used in re- 
surfacing bad spots in the roads and in building a con- 
Right or ten teams were put to work 
with the result 


crete culvert. 
hauling gravel from 
that a permanent road was built in a day’s time. 

Dr. Riley believes the next generation of business 


nearby mines, 


Men in Mansfield will be good roads boosters of the 


Boy road builders who have been reinforced by farmers and business 


ing out their work 


paralysis, diphtheria, meningitis, leprosy, bubonic 
plague, carbuncle, infectious wounds, erysipelas, and the 
Although flies breed in pig 


rotting 


eggs of parasitic worms. 
and chicken manure, 

potatoes, garbage, in refuse and in the decaying, fer- 
menting matter on the public dumps of towns and cities, 


in ensilage, moist bran, 


95 per cent of flies are bred in horse manure. 

One way of controlling such breeding is to keep the 
manure in a fly-tight bin or pit, so that mother flies 
will not find therein a lying-in chamber. A bin or 
pit of the required size may be built in or alongside the 


men in carry- 


16 cubic feet, and when not more than 15 
tons of manure thus treated is applied to 
the acre. Borax can be used freely on all 
breeding material, such as refuse piles 
and privies ; but hellebore is perhaps safer for treating 
manure, while borax is better for the treatment of stable 
floors and the like, because hellebore decomposes after 
25 to 30 days. The manure produced by one horse per 
day amounts to from one and one half to two bushels; 
the volume of cow manure is somewhat less. It wouid 
therefore require for the treatment of either horse or cow 
droppings between one to two gallons of the stock solu 

tion of either borax or hellebore. It should cost six to 
eight cents per day per animal for borax treatment, and 
nine to twelve cents the day for the hellebore treatment. 
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Strategic Moves of the War, December 11th, 1915 


— 1 composite battle-front occupied by something 
F like 26,000,000 men under arms, the quiet and com 
parative paucity of news and activity seem a_ trifle 
ominous The general situation remains practically 
unchanged since last week's discussion, although there 


are faint rumblings which seem to presage an eruption 


in the near future 


of major operatix 

The lines of the Central Empires in the Balkans have 
nove op a tlittie farther their slow progress being 
ecessitated by the geographical difficulties which dis 
tincuish this theater of war—the lack of roads suited 


to the movement of artillery and supply transportation 


ind the ulmost complete absence of railways Besides, 
the Serbian and Montenegrin forces which opposed the 
reuntonic advance in the north seem to have split or 
have bes split nto detachments which seek to engage 
in a vitimate sort of guerrila warfare among the 


peaks and passes instead of remaining as a compara- 


By Our Military Expert 


. it is reasonably deducible that promised assist 
ince from Italy in the twin matters of troops and sup 
plies has at last developed to a certain extent. Sev 
eral vessels laden with munitions have been sunk by 
Austrian ships at S. Giovanni di Medua, one of the few 
landing places on the Albanian coast from which prac 
ticable roads of any importance lead to the interior. 
Roads from this place extend to Scutari, twenty miles 


thward, and to the smali town of Gomsitche, 


to the nor 
south of the river Drin, whence the way proceeds to 
Prisrend, well behind the invading line. 

Reports, not confirmed at the moment these lines are 
written, declare that Italian forces have landed at Ava 
ona to enter the Balkan campaign with the Entente 
allies, aS We as at Durazzo 

Roadways, not of the best character, lead eastward 


from these towns, meeting at Elbasan, continuing 


around the southern end of a mountain range, through 


A strong defensive position lies to the southward at 
the Demir Kapou pass. The gap is broad and is com- 
manded from neighboring eminences. Already the 
Anglo-French forces have retired to this position, closely 
followed by the Bulgars, who are reported to be in 
possession of the railway station at this point. 

There is strong probability that further retirement 
will be necessary against superior numbers and even 
that a political and diplomatic crisis will ensue, for 
the situation as reported indicates that the Entente 
forces may well be swept back to the Greek frontier 
and across it. The hand of the Greek King will be 
forced by the eventuality, and his country will probably 
declare definitely for one side or the other. 

German, Austrian and Bulgarian troops appear to be 
engaged in this attack, a resultant of the occupation 
of Monastir and its sector and the removal of threat 
from that quarter. It is difficult to estimate the prob- 
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Map of the Balkans showing the approximate position of the fighting line in Serbia on December 8th, 1915 








tively weak unit to be the more easily defeated by 
superior numbers and equipment 

Practically nothing of Serbia remains to the Serbians 
eave a slender strip in the southeast, where such of 
King Peter's forces as have been able to extricate 
themselves from the Monastir-Okhrida line have, 
through Gieveili, jeined the allied forces of the Entente 
on the Vardar-Cherna salient covering the Saloniki 
raliway 

The invasion of Montenegro is well under way. The 
Teuton line extends from Jakova on the south to a 
point southwest of Pleviie, on the north From Jakova 
the Invading line drops almost straight southward into 
Albania, bending eastward a trifle at Dibra, toward 
Okhrida, another point of importance. The section be- 
tween Okbrida and Monastir is in the hands of the 
Teutons, who are reported close to the Greek frontier. 

Viewed as a whole, the advance through Montenegro 
and Albania appears to constitute an attempt at per 
manent occupation of those territories through to the 
Adriatic—a situation which cannot be passively per- 
mitted by Italy. to which country the control of this 
body of water is of national importance. 

While movements of troops must be executed with 


the Rodonodza pass toward Okhrida. As this point, on 
the lake of the same name, marks the southern extrem 
ity of the Teutonic advance in this quarter, every indi 
cation points logically to it as an objective through 
which the Entente forces in Serbia may be aided. 

Monastir marks the terminus of a branch railroad 
from Saloniki. While no reports have been published 
that the French are in position astride this line of 
communication, they would naturally be there in some 
strength, for the roads from the Albanian sea- 
ports over which Italian reinforcements must pass 
join the railway immediately south of the Greek 
frontier. 

With the clearing of Serbia, the Teutons seem to 
have turned in force upon the Entente position at the 
confluence of the Vardar and Cherna rivers. The 
salient formed is a sharp one and is too exposed to 
be held without grave risk. A massing of Teutonic 
force is evidenced on the Vardar-Cherna salient. As 
the sides of any salient are strategic weaknesses, it 
would scarcely seem good policy for the Entente allies 
to merely hold on, for there is insufficient strength in 
their line to present any grave danger from the flanks 


to the attackers. 


able strength of the forces engaged; but, eliminating 
possible Italian strength, it is believed that at least 
100,000 Entente troops are in position on these lines. 
Concerned in the attack upon them, 40,000 Germans, 
10,000 Austrians and 60,000 Bulgarian troops, a total 
of 140,000, is not considered an excessive estimate of 
force. 

The very fact that a general offensive in this sector 
has developed lends color to the probability that Italy 
contemplates active entry into the Balkan turmoil. It 
properly indicates a desire to oust the defending forces 
before they can be materially strengthened. 

The peculiar situation of neutrality in which Greece 
finds herself, with troops of the Entente permitted 
passage and basing on her soil, involves a question as 
to whether strong Entente forces will attack Bulgarian 
territory to the eastward of the Vardar and south of 
Strumitza, from Greek “Macedonia. It is of specu- 
lative interest. -A mountain range limns the frontier 
between Bulgaria and Greece, with the Struma river 
embracing it with prehensile branches. The railroad 
from Saloniki turns eastward at Akindshali and paral- 
les the range, furnishing an excellent lateral line of 

(Concluded on page 547) 
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The Transparent Aeroplane 
By Neal A. Truslow 

ILITARY authorities await the development of 
M the new French invisible aeroplane with great in- 
terest. The French government is, naturally, very secre- 
tive about this invention, which bids fair to revo- 
lutionize aerial warfare, and information is difficult to 
rumored that one of these machines 
recently attacked and destroyed a German Aviatik 
without a battle. The enemy craft had no intimation 
of the attack until under fire from the mitrailleuse of 


obtain, but it is 


the French machine. 

In type this new marvel is similar to the “ Voisin.” 
The body and framework as in or- 
dinary machines, of aluminum braced with wire. Over 
the framework, instead of canvas, is stretched a trans- 


are constructed, 


looks like a cross between mica 
“ cellon,” and is a chemical 
acetic acid. Of almost 
crack or 


parent material which 
and celluloid. It is called 
combination of cellulose and 


the same transparency as glass, it does not 
splinter and has the toughness and pliability of rubber. 
It is neither inflammable nor soluble, and is impervious 
to the effects of gasoline. 

Experiments with cellon have also been made exten- 
sively by the Germans, and for the same purpose, but 
without success because of a tendency to warp, which 


they were unable to overcome. The French success 
lies in having eliminated that tendency. And in doing 
so they have completed a practically invincible, as well 


a height of 3,000 feet it be- 
At 6,000 feet it is absolutely 


as invisible, machine. At 
comes an indistinct blur. 
This means a great increase in scouting 
Since the 


lost to sight. 
operators. 
detected by the 
is no longer a target for hostile guns. 

War of 
its issue will 


possibilities and less danger to 


aeroplane can be only noise of its 
engines, it 


The 


Aircraft; and the opinion is growing that 


European war might well be called a 
Almost every day sees new 
still further in- 
Last week it was 


said to be pro- 


be decided by the birdmen. 


inventions or methods introduced to 


crease speed or power or eifliciency. 


the massive new German aeroplane, 


pelled by four motors of SO horse-power each, so heavy 
necessity 


steering gear is of 


ile to carry 14 passengers 


and unwieldy that the 


operated by machinery, and a 
at a speed hitherto unheard of. 

This 
machine that 
French aviators great results may be expected, and the 


has brought the still greater wonder—a 
In the hands of the daring 


week 


is invisible, 


triumph of its production shows that the French have 


not been idle. 


Standardization of Government Track-Scale 
Testing Equipment 
EPRESENTATIVES of the United States Bureau 
standardized the large 
2, at St. Johns 


It is said that 


of Standards recently 


weights for the Bureau’s test car No. 
bury, Vt., which has been built this year. 
the adjustment was accomplished with great precision, 
the probable error in, the standardization of the total 
90,000 pounds of large weights being put one tenth of 
a pound. 

The weights of test car No. 1 
to ascertain the change in 
two years of 
the loss on the total 


were retested at the 
that might 


service. 


bureau weight 


have occurred during the past 
This test disclosed the fact that 
90,000 pounds of weights was but 1.2 pounds, an aver- 
the 12 weights. 


work 


age of one tenth pound on each of 
The weights are having machine 
them in order to provide a convenient method of sealing 


now done on 


them. 


French Coal Output in 1914 
ITH the Germans occupying a good portion of 
the most important coal producing district of 
France, the figures for the coal output of French mines 
for 1914 evince a determined effort to work the mines 
that remain in the hands of the Republic to the fullest 
extent. The French coal production in 1914 amounted 
to 29,786,505 metric tons as compared to 40,845,615 tons 
in 1913. The coal output for the first half of 1914 
amounted to more than half of the total production for 
the outbreak of hostilities and the occu- 
district in northeastern 


the year 1913; 
pation of the coal and 
France seriously affecting the output for the second half 
of 1914. In 1914 France imported from Great Britain 
10,759,058 tons of coal, 18,883 tons of coke, and 116,549 


iron 


tons of manufactured fuel. 


Death of Carl A. R. Lundin 
N November 28th A. R. Lundin, of Cambridge, 
Mass., died suddenly of heart disease in his home in 
that city. He was 64 years of age. 

Lundin was born in Venersborg, Sweden, on January 
18th, 1851. 
most delicate part of the work in the construction of 
big telescopes by the Alvan Clark & Sons Corporation. 
He gained international fame as an optical expert, hay- 
ing made the objectives for the big telescopes at the 
Lick and Yerkes observatories, among many others. 


For many years he was engaged in the 
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A Gas Lighter Than Hydrogen ? 


To the Editor of the ScrentTIFIC AMERICAN : 

In your article on “Germany as Nature’s Com- 
petitor ” in the November 20th issue of the ScrenTIFIc 
AMERICAN, reference is made to the invention of a non- 
inflammable gas lighter than hydrogen for use in Ger- 
man airships. 

In an article in Collier's that appeared in the summer 
of 1914, by Dr. K. A. Graves, on the “ German War Ma- 
chine,” the author laid great stress on this wonderful 
invention which he claimed had several times the lift- 
ing power of hydrogen. The absurdity of such a claim 
may be readily demonstrated by a simple calculation. 

Avogadro's law states that the volume of any gas 
bears a direct proportion to its molecular weight. Or 
the volume of a molecule of any gas is equal to the 
volume occupied by a molecule of any other gas at the 
same conditions of temperature and pressure. 

Now, the volume occupied by 1 pound molecule of any 
gas at 62 deg. Fahr. and 30 inches Hg. press. is 380 
cubic feet, or the volume occupied by 1 pound of any 

380 





gas at this temperature and pressure is cubic feet, 
m 
where “m” equals the molecular weight. 

Furthermore, the lifting power of any gas per unit of 
volume is equal to the difference between the weight of 
this volume of air and the weight of the same volume 
of gas which displaces it. 

Let us calculate the maximum lifting power of a 
weightless envelope containing 500,000 cubic feet of 
hydrogen at 62 deg. Fahr., 30 inches Hg. 

500.000 x 28.95 
Weight of Air 37,700 Ibs. 
380 
HO0,000 x 2 
Weight of Hydrogen aoe a 
3580 


— = 2.630 Ibs. 


35,070 lbs. net 
lifting 
power. 

(Note: m—for air is 28.95 and for hydrogen 2.) 

If the hydrogen could be replaced by a gas of zero 
weight the lifting power would only be increased by 
2,630 

7.5 per cent, a very small amount. 
35,070 
As it is also evident that the lifting power of any 
380 
gas is proportional to it is seen that a gas 
28.95 — m 
to bave a lifting power greater than hydrogen must 
have a molecular weight less than 2. 
non-inflammable gas 
molecular weight than this further 
problem, with no chance of even the ability of the Ger- 


having a lower 


complicates the 


To secure a 


man chemist securing its solution. 
ALLEN C. Sta.zy, Ph. B., M. E. 


Wabash, Ind. 
“No Patent No Pay” 


To the Editor of the ScreNTIFIC AMERICAN : 

I have been interested in reading the article in the 
issue of November 13th on “ No Patent No Pay,” and 
recall a scheme described to me some years ago by an 
attorney who pretended to make preliminary examina- 
tions of inventions without He told me that 
when a man submitted an invention to him he made no 
examination whatever of the patented art, but wrote 
the man he had examined his invention and was of the 
opinion that it was patentable and called on him for 
fees to file an application for patent. If the fee to 
proceed with application was received he told me he 


charge. 


then proceeded at once to make an examination and 
if he found the invention to be anticipated he wrote the 
party that on taking up the case, as a measure of extra 
further examination and 


. 


precaution, he had made a 
found the invention to be anticipated by certain patents, 
copies of which he sent, and he then made a charge for 
the copies supplied and wrote the party that he held the 
balance in his hands subject to order and would be 
glad to return it to the party. 

This, he told me, did two things. 
making an examination in cases where parties did not 
proceed with the application and it also made the in- 
yentor think that he was not only a careful attorney 
but that he was an extra careful attorney who made 
the further examination to save the client the expense 
of a fruitless application. The mischief in this was not 
only the inconvenience it put the inventor to in for- 
warding funds for an application, but also the business 


It saved him 


539 


inconvenience which might result to an inventor from 
attempting to market, on the basis of a favorable 
opinion as to patentability, an invention which he after- 
wards found was not patentable. It was, to say the 
least, an extremely unfair mode of dealing with a 
client. 
A CONSTANT READER. 
Washington, D. C. 


Galveston During the Recent Storm 
To the Editor of the Screntiric AMERICAN: 

The exaggerated reports of the injury to the City of 
Galveston during the recent Texas coast storm were 
entirely unfounded, as there was little property damage, 
except to the fill immediately behind the seawall, which 
was absolutely uninjured and accomplished all that 
was expected of it. 

The total death loss was eight persons and the only 
serious condition confronting the city at any time was 
the partial destruction of the county’s causeway, upon 
which was one of the city’s water mains. 

All of the expensive archway construction of the 
~auseway is intact and only that concrete portion of 
the structure which was filled with sand was injured 
and the concrete sheet piling was entirely undisturbed. 
The large volume of water rushing through the arch- 
way undermined the submerged duplicate water main 
which paralleled the causeway and approximately 800 
feet of this was put out of commission, so the city was 
for a few days without water supply. 

An ingenious experiment was made in inserting 20- 
inch dredging pipes into the broken ends of the 30-inch 
main and packing the space with ropes and oakum, and 
wedging with pine wedges. After the wedges were 
calked with shingles a small cofferdam of cement sacks 
was made under water and cut open from the inside, 
and the entire void filled with cement and then rammed 
by divers until the whole was like a mass of putty. 
After waiting 48 hours to allow the cement to set the 
water was turned on and the experiment was entirely 
successful. 

The protective works of Galveston have justified the 
energy and thrift of her people in building a port 
whose foreign exports are exceeded only by New York 
city alone and which exceed ten per cent of the foreign 
exports of the United Conditions in 
Galveston are entirely normal, as evidenced by a com- 
parison with August, 1914, wherein the August of 1915, 
in which month the storm visited the Texas coast, re- 
flects greater bank clearings, larger pay rolls on the 
wharf front and a larger receipt of cotton. 

You have evidenced in the past such an interest in 
the construction of the seawall, designed by General 
Roberts and Alfred Noble, also the filling of the city 
witb over 15,000,000 cubic yards of sand, as well as the 
building of the great jetties by the United States Goy 
ernment, that I hope you can find space to refute the 


entire States. 


adverse reports condemning one of the greatest ports of 
this country. 

Georce SEALY, 
Second Vice-President of the Galveston Commercial 
Association. 


Gaiveston, Texas, 


Pipe Stems Bored by Larve 


To the Editor of the Screnriric AMERICAN: 

In your correspondence column, of November 27th, 
Mr. Hawley, of the Smithsonian Institution, asked for 
additional information on the boring in wood of long 
holes by larve and extract from Mr. 
letter on the Sioux Indians’ use of larve taken from 
I have on 


gives teede’s 
dead ash to drill their wooden pipe stems. 
my desk a number of oak sticks about the right shape 
and length for pipe stems which have been bored length 
the “oak pruner,” or 


wise under my observation by 
Elaphidion villosum. The twig is cut from the oak tree 
by the larva in the early autumn and falls to the 


ground, carrying the larva in the falling portion. The 
larva plugs the open end with shavings and lives until 
spring on the material which it cuts out of the twig 
Usually, but not always, he cuts along the center of 
the twig and removes all the chips through a special 
opening in the bark at one point, so that the hole is 
clean from the plugged end to the opposite end at which 
he is working. We have even X-rayed him at work. 
These chips are all excrement of the larva. The shav- 
ings he makes for plugging the original first openings 
are clearly a special product. In the spring he emerges 
as a blackish, flying beetle, about % inch long, and 
soon deposits an egg in the green growing end of a smal! 
oak bough, where its presence kills the original small 
shoot and the larva later works backward and inside 
the wood to a larger branch, which he finally cuts from 
the tree at a point where it is usually between one half 
and one quarter inch diameter. The hole is oval and 
not far from 1% inch diameter. Its length varies from 
4 to 10 inches, in the cases I have seen. 
W. R. WHItney. 
Schenectady, N. Y. 
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Submarine or Battleship——Which ? 


The Battleship—The Foundation and Supreme Fighting-Unit of a Modern Navy 


_— battiesbip is the supreme fighting-unit of modern 
naval warfare Whatever may be the numbers and 
wide range of activities of the lesser units, the final 
issue of a great naval campaign will be decided when 
the main battleship fleets line up against each other to 
fight it ont to a finish in a line-of-battie engagement 
If there is or great lesson more than another which 
has been taught by the present war, it is that the com 
mand of the sen wi " 


held by that navy which 


marine fleet is concerned, to be wrong both in theory 
and practice. Therefore, we present the following facts 
for the very serious consideration of the country and 
of its representatives in Congress, upon whom rests the 
ultimate decision as to what kind of a system of naval 
defense the United States is to possess. 

In this war game, the Atlantic fleet was divided into 
an attacking and a defending fleet. The attacking fleet 


the flotilla and make a start at 10:30 that night for the 
new position. In spite of the fact that the weather was 
not rough but only moderate, the boats were so helpless 
in the seaway and developed so many defects that, by 
5:30 the next morning, the flotilla had covered only 
25 miles at an average speed of about 4 knots. Let it 
be noted here that the four largest of these craft, for 
certain structural reasons, were not able to operate 
more than one engine at a 
time. The flotilla com- 








POSSONSES the superior 
force of capital ships 
(dreadnoughts and battle 
cruisers} ihus far, it 
been proved that the latest 
instruments of warfare, 
the submarine and tl 

Zeppellt have failed to 
wrest from the battleship 
its premier position jus 
as in a previous era, th 

} 


battleship, when properly 


reened by scouts and de 





predictions tk t! co 





mander, in view of the 
comparative helplessness 
of the little craft and the 
impossibility of reaching 
the designated station, 
ordered the submarines to 
deploy where they were, 
that is to say, 25 instead 
of 125 miles southwest 
from the position they had 
left the night before. 
Finally, by order of the 
Commander-in-Chief, the 
flotilla retired to Narra- 
gansett Bay, and, during 








trary proved its super! 
ority to th torpedo 
and the destroyer 

Mr. Henry Ford, because of the fact that he foresaw 
and met the demand for cheap car for the masses, 
and thereby craduated into the class of the multi 
miilionaire, believes that he is qualified to speak, er 
cathedra, woon any military subject from naval con 
struction to the settlement of the Great World war 
He has told us that the defense of our coast can be 
accomplished by setting afloat on the seas a swarm of 
mosquito” craft, of small size and of insignificant 
cost, which would have such terror for the enemy's 
battleships that they would never come near our shores, 
ime if they did, would quickly be blown out of 
eXistence 

Now, every naval man, and, thank Heaven, an ever 
growing number of thoughtful laymen, know very well 
that aii this kind of talk is the sheerest nonsense; but, 


f 


well-meaning people, both outside and inside of Con- 


unfortunately, there is an alarmingly large number « 
gress, who are seriously infected with this “ mosquito 
fleet " mict amd they cling tenaciously to the idea 
that by means of the “ baby submarine” or some other 
cheap kiil-all device, American inventive genius is going 
to rush to the defense of the United States in its hour 
of pressing need and render vain all the “ bloated 
armaments" of the foreign aggressor. 

Fortunately, and thanks to the war-game played by 
the Attantic fleet last fall on the western ocean, this 
coast«lefense submarine idea has been put to a very 


thorough test and proved, so far as our present sub 





ont One of our latest submarines on her trial trip—a type too small for sustained sea service 


was known to be approaching from the eastward for 
a descent upon the Atlantic coast. The defending fleet 
was more powerful in battleships and, if it could only 
locate and engage the enemy, it was presumably able to 
defeat him 
number of fast scouts, including a group of battle- 


The invading force possessed an adequate 


cruisers; the defending fleet was so poorly supplied 
with scouts that, in the endeavor to cover the wide area 
of approach to our coast, it was necessary to utilize 
some slow colliers at the southern end of the scouting 
line and to string out a flotilla of submarines at its 
northern end. 

It is with the amazing fortunes (or rather mis- 
fortunes) of the last-named vessels, that we are im- 
mediately concerned These eight vessels, ranging in 
displacement from 350 to 520 tons, were ordered to 
rendezvous at Block Island and then make their way 
to a designated station, 75 miles south of Nantucket 
lightship, where they were to be strung out at intervals 
on a north-and-south line. In the choppy sea which 
was running, one of the largest of the craft at once 
developed poor steering qualities, rolled heavily, and 
made such bad weather of it that she was sent back to 
Block Island. 

At 5 o’clock on the evening of the day following the 
arrival of the flotilla at the designated station, a radio 
was received from the Commander-in-Chief ordering 
the flotilla to move 125 miles southwest to a certain 
position, and it took between five or six hours to collect 


this last leg of the course, 
the vessels made only 42 
miles in eight and one 
half hours under way—and this, be it remembered, 
when the weather conditions were good. 

Think of it—a speed of less than 5 miles per hour 
on the surface by boats which were designed to do from 
13 to 14% knots! 

In view of this pitiful record of inefficiency, is it to 
be wondered at that there is a conviction throughout 
the Atlantic fleet that we should henceforth build only 
large sea-going and sea-keeping submarines of the type 
which has done such notable work for Germany—or 
build none at all? Obviously the 70 or so submarines, 
built or building, which we possess should be relegated 
at once to service in our harbors and roadsteads. If 
they venture out, they should remain at al! times within 
easy reach of their base. Furthermore, the 70 boats 
referred to are sufficiently numerous, at least for the 
present, to perform harbor and coast defense duties. 

It is true that three fleet submarines have been 
authorized—large vessels of somewhere around 1,000 
tons displacement and high surface speed; but pru- 
dence would suggest that these vessels be considered 
as purely experimental. Until they have been tested 
out and a final well-approved design has been developed, 
we should call a halt on further submarine construction. 
We certainly do not want to repeat in the fleet sub- 
marines the pitiable failure of the non-seagoing, coastal 
submarines of the “K” type in the late war game. 

In view of the above facts, the Screntiric AMERICAN 

(Concluded on page 545) 

















Displacement, 31,400 tons, 


Speed, 21 knots. Armor: belt, 13} inches; 


Our latest dreadnoughts, Pennsylvania and Arizona 


gun position, 13} to 18 inches. Guns: twelve 14 inch; twenty-four 5 inch, 
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Metal-working machinery employed in preparing metal samples for analysis 


Portion of the toxicological laboratory where many police samples are analyzed 


New York’s Testing Laboratory 


Describing the Varied Activities of a Municipal 


A § the purchaser of approximately $100,000,000 
4Aworth of supplies and constructional 

each year, the city of New York, following the example 
of all large purchasers of raw and finished products, 


maintains a laboratory for the testing of its purchases. 


material 


This laboratory is of particular interest not only be- 
cause of its completeness, but also for the reason that 
the range of items to be tested is as diversified as it 
is great, varying from coal, metal and rubber hose, to 
hot-water bags, clinical thermometers, drugs and poi- 
sons of all kinds. 

The Central Testing Laboratory of the City of New 
York, as it is officially termed, comes under the juris- 
diction of the Board of Estimate and Apportionment, 
floors in a building situated in 
the downtown section of the city. The duties of the 
laboratory are primarily the testing of municipal pur- 
chases, although a no little important part of the work 


and occupies several 


is the analyzing of suspected drugs, medicines, bever- 
ages, poisons and other substances which are employed 
as evidence in court proceedings. 

The Police Department of New York, upon seizing 
samples which are believed to be of incriminating 
nature, forward them to the Central Testing Labora- 
tory. At 
among the chemists who are to conduct 


the samples are distributed 
the tests, a 


the laboratory 


most accurate checking system being employed to pre- 
vent samples from becoming lost or confused. Each 
chemist is provided with a large, numbered chest, in 
which he may keep the samples that have been turned 
over to him for analysis. The chests are provided with 
padlocks and individual keys, so that the contents can- 
not be tampered with. 




















Chemist using a bomb calorimeter for determining the 
heating value of a sample of coal 


The analyzing of police samples requires the utmost 
care, for it is upon the findings of the laboratory staff 
that a suspected person is either freed or convicted. 
On the average, thirty cases a day are handled by the 
corps of chemists for the Police Department. Perhaps 
the greater part of the samples consists of substances 
suspected of containing narcotics, such as morphine, 
cocaine, heroin, and other opiates used by drug victims ; 
substances of this nature being analyzed in the toxico- 
logical division of the laboratory. 

Of peculiar interest are the police cases 
drugs have been seized from persons suspected of en- 
gaging in illegal medical practice. The principal con- 
stituent of most illegal preparations, ergotin, canngt be 
positively identified by any known chemical means. 
But where present chemical knowledge fails, however, 
there has been enlisted the services of a rooster, which 
The suspected preparations are 


wherein 


is constantly at hand. 
treated so as to form a solution, and are then injected 
into the rooster. If the comb of the animal subse- 
quently turns dark, it is an indication that the injection 
contained ergotin. 

No small number of police samples are beverages 
which, although labeled as soft drinks, are believed to 
contain alcohol. These are usually sent to the labora- 
tory in their original bottles. 

The order of sequence in handling the police samples 
methodically is facilitated by the use of a large board, 
which is divided into squares representing the differ- 
ent days of the month and the various courts of Greater 
New York. Small tickets, carrying a record of the 
police samples as well as the identification number of 
the chemist handling the work, are placed on pegs in 
the different squares, serving to indicate the time and 
place where the results of each analysis are to be pre- 
sented as evidence for or against the defendants, as 
the case may be. 

The testing of municipal purchases is by far the 
more important part of the work of the Central Test- 
ing Laboratory, although less dramatic in its meaning 
than the testing of police samples. However, the wide 
range of articles to be tested lends much interest to 
this, the predominant, role of the institution. 

New York City purchases over 600,000 tons of coal 
each year, and not unlike the practice of other large 
purchasers of coal, the municipal authorities test sam- 
ples of their purchases, for it is not the weight of the 
fuel only that determines whether full value is being 
received, but also the number of heat units contained 
in each pound. Samples of coal are taken from barges 
or cars and brought to the laboratory, where they are 
crushed and ground and otherwise prepared for the 
tests. The samples are tested by the conventional meth- 
ods for the determination of their moisture, ash and 
sulphur content, as well as for their heating values. 
The huge quantity of coal purchased by the munici- 
pality in the course of a year necessitates the most 
complete equipment and a large personnel to handle 
this branch of the laboratory’s work alone. 

There has been set aside a room for bacteriological 
work. It has a transparent glass partition which extends 
to the ceiling. The chemist engaged in bacteriological 
research can lock himself up in the room so that he 


Testing Plant 


will not be disturbed, yet can see and be seen through 
the glass windows. In this part of the laboratory 
are tested disinfectants of all kinds, which are 
purchased by the city in large quantities. The tests 
are conducted with the object of determining the extent 
of destruction wrought on bacteria by a given amount , 
of the disinfectant under test. Being completely iso- 
lated from the other parts of the laboratory floor, the 
chemist may conduct his work without possibility of 
serious errors through air infection. 

In the same room which serves as the bacteriological 
laboratory there are also handled coroner cases wherein 
death is believed to have been caused by poison, the 
exact nature of which must be determined. It is not 
uncommon for the chemists to receive the stomach of 
a poison victim for analysis, and working inside the 
locked room the tests preclude any possibility of tam- 
pering, so that the findings of the chemist are indis- 
putable evidence. 

Paints, food products, explosives, asphalts, metal 
polishes, pest exterminators and hundreds of other 
products just as varied in nature are analyzed in the 
daily routine of the chemical division of the labora- 
tory. The diversity of articles that are handled makes 
necessary the most complete equipment, and in some 
instances the chemists themselves have devised appa- 
ratus for facilitating the work where no adequate ap- 
paratus was to be had on the market. As a special in- 
stance, there has been developed by the staff a machine 
for testing asphalt, which has since been copied and 
adopted by other laboratories. Although there did exist 

(Concluded on page 546) 

















Machine used in testing the tensile strength of con- 
structional materials of all kinds 
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Dog receiving an electric shock. The attitude of the 
animal depends upon its position when the circuit 
is completed. When the current is on the 
eyes are closed and the limbs rigid 


Dog in the cabinet ready to receive the electric shock. 
The animal makes contact with the current by 
standing in a metal pan and wearing 
a flexible metal collar 


Cat taken from a cabinet after being killed by an electric 
shock, the current having been applied for 30 sec- 
onds. The lid of the cabinet is opened by de- 

pressing the treadle on the floor with the foot 


Killing Animals by Electricity 


Humane and Efficacious, Offering a Striking Contrast to the Usual Primitive Methods 


By 


[The authors of this article write from intimate 
perience with their subject Vr. Huntington Smith is 
managing director of the Animal Rescue League of Bos 
ton, Masa... while Mi William L. Puffer is a consulting 
electrical engineer The apparatus which was first in 
atatled at the headquarters of the tnimal Rescue 
League in 1911 has since then been adopted by upwards 
twenty cities and towns in the United States and 


Canadea.— Ep. | 


™\ NLY those who have given some special attention 
to the subject realize what an enormous number of 
superfluous animals are destroyed in this country every 
vear In every city, town and village there are too 
many. old and broken down horses still at work: too 
many ownerless and uncared for dogs; too many, far 
teo many, cats. Add to these the animals that are de 
crepit, sick, or injured, and that owners wish to dispose 
of, and the aggregate is astounding Two hundred 
and tifty-two humane societies in the United States 
reported last year that their agents had destroyed in 
tbe preceding year 480,548 small animals. 
Granting that superfluous animals must be killed, the 
method by which they are killed is of prime importance. 


y Huntington Smith and William L. 


Poisons, the vapor of chloroform, carbon monoxide, 
illuminating gas, shooting, have been and are being 
used, and other means even less commendable. It is 
reported that, in at least one large city in the middle 
west, dogs at the municipal pound are slowly suffo 
cated with the fumes of charcoal and sulphur. In a 

uthern city, it is said, they are hanged with wires; 
in many places gas tanks are used Whatever the 
method, under these primitive conditions the results 
have been deplorable. They have involved suffering to 
the animals destroyed and have endangered the lives 
and health and brutalized the men who were required 
to do the work. They are, moreover, unspeakably re 
pulsive to every person of normal sympathies 

To provide for humane societies a really humane, 
safe, sanitary, and economical method for the destruc 
tion of animal life, it seemed obvious that electricity, 
properly controlled, would be the ideal agent. From the 
outset there was no difficulty whatever in killing ani 
mals by means of the electric current. It was quite 
another matter to devise a machine that would be auto 
matic in action, that could be operated by any fairly 
intelligent workman, and that would not put a needless 


nervous strain on the operator or endanger his safety. 


Puffer 


The apparatus installed first at the headquarters of the 
Animal Rescue League in Boston, in 1911, and sinee 
then in upwards of twenty different cities and towns in 
this country and in Canada, has been used for the de 
struction of at least 150,000 animals, and has now been 
thoroughly standardized. 

Because of radical differences in temperament and 
disposition, as well as of size, an entirely different type 
of apparatus was required for dogs and cats. The ap 
paratus for killing dogs is a cabinet measuring about 
two feet six inches wide, six feet long and four feet six 
inches high. It stands on legs about a foot high, te 
bring the floor to a level convenient for the operator. 
The inner cabinet, which is electrically insulated, has 
at the bottom a metal pan. Above it, on either side, is 
a metal bar, from which hang strong spiral springs with 
snap hooks at the lower ends. The metal pan is com 
nected to one pole of the high-tension circuit, and the 
metal rods to the other pole. Automatic contacts on 
the door control the low-tension current, so that when 
the door is open the current is switched off. In opera 
tion a flexible metal collar provided with suitable elee 
trode points is put around the dog’s neck, the end of a@ 

(Concluded on page 546) 























= a SOUS camp 
\ ‘weap +}+—}-— 
Yt 











Apvaratus fer killing animals by electricity at the headquarters 


of Boston, 


of the Animal Rescue 
Mass. At the left may be seen the cabinet for the electrocution of dogs. At the right are four 
cabinets for the killing of cats. With the equipment shown two men can easily 
destroy 300 animals an hour 


Interior of electric stall at Pine Ridge Home of Rest for Horses, — 
Dedham, Mass. The horse stands on a metal floor and 
is connected into the circuit by a chain hitch 


for a period of 12 to 60 seconds 
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Combination Scoop and Scale for Material in Bulk 
ITH the object of introducing an implement that 

at once be a scoop and a scale, thus com- the total 

prising a labor-saving device, an inventor of Mobile, 

Ala., has recently perfected what he terms a 


seale.” This device, which is shown in 
the accompanying illustration, consists of 
a scoop of the conventional design, fitted 
which contains a 


with a large handle 


scale or weighing mechanism. In opera- 
tion, the material to be weighed is scooped 
up in the usual manner. The scoop is 
then held in an almost vertical position so 
as to bring the weight of the contents of 
the scoop to bear on the scale. The weight 
js indicated on a dial conveniently located 
at the side of the handle. 

By means of the new scoop it is possible 
to weigh goods at the bin containing the 
materials in bulk, and then place them 
directly into a bag. This is in marked 
contrast to the conventional 
scoop to pick up the material 


method of 
using a 

from the 
to a balance, requiring many 


containing bin and carry it 
steps and 
considerable time. 
Time-Saving Rule Case for News- 
paper Printers 

inventor has recently 


A CINCINNATI 
annie a portable rule case which 


will be greatly appreciated by all printers, 
especially those having to do with the 
arranging of type into page forms. A\l- 


ready the device is being used in the 


room of one of Cincinnati’s 


make-up 


newspapers and is proving itself 


largest 
a great time saver! 

The new rule case is of compact size and 
so constructed that it may be readily at- 
tached to the end of a form chase, within 
easy reach of the printer who requires 
in his work of arranging the type into 
pages a variety of leads or rules of vary- 
Heretofore, the practice has 


rules and spacing leads on 


ing sizes. 
been to keep ail 
large racks in one part of the print shop. 
This necessitated many a trip for the 
printer between the form chase and the 
rule case, especially when rules of certall 
size were required in the work. In marked 
contrast, the new rule case is at all times 
next to the work so that the printer can 
select any sized rules without walking a 
When one 

ocked up, the rule case is 


form 


single step. form has been 
completed and 
detached and placed on the next 
chase to be made up. 
Keyboard-Operated Assay and 
Analytical Balances 
EALIZING the time and labor that 
vare consumed in operating assay and 
analytical balances of the conventional 
type, an inventor of Salt Lake City, Utah, 
has devised a balance which is operated 
from a keyboard placed in front and on 
the outside of the cabinet, serving to pick 
up and 
Weights. It is said that the balance has 


replace the necessary small 


proved a great time saver in the West, 
Where it has been introduced in the min- 
ing districts; a saving of 50 per cent in 
time being effected over the old style bal- 
ances in many instances. 

The mechanism of the new balance is 
Simple in principle. The pan hanger on 
the right is fitted with a perforated grid 
or plate which serves to hold the weights. 
Upon the base plate, just behind the pan 
hanger, is placed a short column which 
Mounted on 
the front of each lever is an upright, con- 
ieally-shaped staff which moves centrally 


carries nine movable levers. 


and vertically through the perforations of 
the plate previously mentioned. By means 
of keys placed on the outside of the cab- 
inet, any one or any desired combination 
of the staffs can be brought into play. 

The weights of the new balance are in 
the form of disks. Each disk has a per- 
foration in its center, which serves to hold 
it on the conically-shaped staffs. When 
Rot in actual use the weights are sup- 
Ported on the staffs over and free of the 
&tid or plate directly below them. When 


Tequired they are deposited in the counter sunk holes 
of the grids by depressing the respective keys on the 


front of the cabinet. 


The new balance has a capacity of 221 milligrams for 
4sSay uses with the weights of the following denomina- 
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tions: 1, 2, 3, 5, 10, 20, 30, 50 and 100 milligrams. Where 
the balance is to be used for exceedingly delicate work, 
eapacity is limited to 110 milligrams. <A 
rider is used to secure the intermediate variations of 


Scoop- weight. 

















By combining both scooping and weighing operations in one, this device saves much 
time and labor 

















Much time is saved by the printer through the use of a portable rule case attached 
to the form chase 

















Analytical balance the weights of which may be adjusted by means of a 
convenient keyboard 


Aside from the obvious convenience and saving in 
time effected through the use of the new balance, there is 
gained an equally important advantage, namely, that the 
weights used can be immediately and correctly noted by 
glancing at the figures appearing above the keyboard. 


Bureau. 
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The distinct figures render mistakes almost impossible 
as compared with the difficult reading of the figures 
stamped on the small weights in general use. 


Further- 


more, it is possible to put on and remove the weights 
from the balance without opening the window, which 


feature tends to even greater accuracy 
since certain samples while being weighed 
often accumuiate moisture if exposed too 
long to the air and thus tend towards in 
accuracy in quantitative analyses. The 
weights may also be adjusted while the 
beam of the balance is swinging. 
The Current Supplement 

HE striking picture on the front page 

of the current issue of the Screnrrex 
AMERICAN SUPPLEMENT, No. 2085, for De 
cember 18th, 1915, illustrates a clever arti 
fice in naval operations that was origi 
nated by American oflicers, and which has 
been employed in at least one of the en 
gagements in the North Sea. The im 
provement of High Boiling Petroleum Oils 
describes a process by which the value of 
such oils is considerably increased. Marine 
Vines tells about the various kinds of 
floating mines that are employed for pro 
tecting harbors and channels, how they 
are planted and methods for destroying 
them, and there are a number of explana 
tory diagrams. How to Jncrease Steam 
Production is a paper of great value, as it 
describes seemingly revolutionary methods 
that have been adopted in some great 
steam power plants to solve the problem 
Engines 
their limit in 
improvement, and attention is now being 


of a demand for more power. 
have apparently reached 
directed to the boiler, with remarkable 
How French Hospital Trains 
Help to Save the Wounded is an interest 


results, 
ing description of an important part 


played by the railroad in war. The 
Tragedy of Tarawera is a romantic story 
Zealand, 
and is illustrated by some excellent pic 


tures of the 


of a volcanic eruption in New 
region in question. The 
Diesel Engine is a valuable survey of the 
evolution of this 


important source of 


power, as applied to marine purposes 
Electric welding is an important technical 
process of recent development, the latest 
Blectri« 
Welding, a method that possesses great 

This 
with a 


form of which is Percussive 
value for many special purposes 


process is here fully described, 
number of instructive illustrations. The 
article On the Structure of the 
is concluded, and there are articles on 


Micro 


Universe 


Weighing and other topics of in 
terest. 

Solving the American Potash Problem 
ee new methods on increasing 
kJ the supply of American potash have re 
cently been brought to the attention of the 
Bureau of 
merce. One of the most promising of these 
efforts to find a 


Foreign and Domestic Com 
substitute for German 
fertilizers is presented in a patent taken 
out recently by a Canadian for a method 
of using the potash in ordinary feldspar 

The process is a simple one, consisting 
of heating the feldspar with limestone and 
iron oxide at a temperature of about 2,206 
deg. Fahr., which produces a partly fused 
mass that is easily decomposed by a weak 
acid. From this product the potash salts 
can be extracted readily for further puri- 
fication. The inventor has been in con- 
sultation with Dr. Norton, the expert who 
has been looking after the potash and dye 
stuff situations for the Bureau of Foreign 
and Domestic Commerce, and it appears 
likely that a greatly simplified method of 
transforming feldspar into fertilizer will 
soon be available. 

A practical try-out for another method 
of obtaining potash fertilizer will soon 
take place at a New Orleans distillery 
where molasses is used in large quantities. 
It is a fact that 106 tons of potash are 
wasted daily by the 25 or more distilleries 
in the United States that subject molasses 
to processes of fermentation. The New 
Orleans company is planning to insta!! 


the process of saving the potash in distillery waste re 
cently brought to the attention of the public by the 
It should be possible to make fertilizer from 
this otherwise worthless material at a price that will 
meet competition even after the war is over, 
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This department is levolted to 


the interests of present and prospective owners of motor trucks and delivery 


relating to mechanical features, operation and management of commercial motor vehicles 


The Motor-driven Commercial Vehicle 


Conducted by VICTOR W PAGE, M. S. A. E 


wagons. The editor will endeavor to answer any questions 











The Six-Wheeled Truck 


\ THILE considerable difference of opinion exists 


wmong encineers and motor truck users relative to 


the advantages to be derived from the addition of 


trailers to carry an additional load besides that con- 
tained ta the bedy of the truck all seem agreed about 
the effectiveness of that form of construction In which 
a six-wheeled motor vehicle is produced for transport- 
ing heavy loads \ vehicle of this type is shown in 
accompanying Ulustration and comprises a short wheel 
base motor truck chassis of standard construction which 
as a tractor and a large load carrying banly or 


ts 
trailing member which is supportec both from the truck 
chassis and the steel tired wheels at the rear The 
trailing vebicle itself consists of two parts. The load 


is carried by an upper rotary bolster which rests upon 


the lower stationary member which is securely attac hed 


to the non-roetating trailer axle by three heavy springs 
A reach rod connects the two parts of the unit, and as 


it is hinged at the rear of the tractor frame it insures 


that the trailer wheels wil! follow in the same lines 
as those of the tractor wheels, the proper turning angle 
being secured by adjusting the size of the supporting 


box. The turning radii of the trailer wheels are limited 


by two chains, these preventing a loss of alinement 
hetween the tractor and trailer wheels in event of there 
being an ebstruction in the path The bolster which 


earries the load rotates on a turntable arrangement 
and is connected with a lower bolster by means of a 
king bolt, as is used in the conventional horse drawn 
vehicle construction It is said that the rotation pos- 
between the rear bolster members compensates 


wheels may 


sible 
for much of the inclination that the rear 
instendily over rough highways 

marked advantages 


have to run 

4 trailer body of this type has 
over the four-wheel form because 
Comparative figures hetween the 
» and that of the six-wheel 


it can be readily 


handled in traffic 


cost of borse drawn haulage 
truck shows conclusively that the latter is much more 
economical. In the contracting business many heavy 
sauled and the loads may 


There is a practical limit to the 


materials are range as high 
as ten or twelve tons, 
size of a motor truck and this, of course, has a cor 
responding effect in limiting the amount of load it can 
The trailer construction of the type illustrated 


carry 
contractors hauling 


is much more popular with the 
heavy materials than it is with firms carrying on a 
general light trucking business. A New York firm that 


has kept a careful record states that a delivery from 


downtown New York to the Harlem section constitutes 
the working day for a team. The distance is from ten 
to twelve miles and the load carried by the horse drawn 
truck will seldom be more than five tons. With the 
trailer construction outlined it is possible to make three 
deliveries in the same day and carry thirty to thirty- 
six tons. If the trailer type of body is not used the same 
three deliveries could be made, but the capacity would 
be reduced to that of the truck of five tons per trip, 


which makes a total of fifteen tons a day. By the use 


of the body construction outlined it is possible to carry 
twice as much load without increasing the power of the 


five ton chassis used as a tractor. In other words, it is 


conceded that a given chassis is capable of transporting 
nyore material when used in connection with a trailer 
body than when used as a truck This firm also re 
ports that the trailer arrangement shown reduces wear 
gasoline consumption is not much 


and tear and that 
heavier load than it would 


greater when hauling the 
be if the truck chassis was provided with a body in the 
conventional manner and have its carrying capacity 
reduced to less than half of that made possible by the 


six wheel construction 


Air Brake for Motor Trucks 


r ts not difficult to arrange for adequate braking 
ae by using friction brakes of proper propor- 
tions so coupled to the leverage uncer the operator’s 
control that they may be operated with but little ex- 
penditure of strength. This positive retardation is ob- 
tained only when all parts of the braking system are 
functiouing properly; as soon as depreciation sets in 
from: wearing of the brake members, or the friction is 
reduced from oil deposits, braking efficiency is impaired. 
Even water cooled brakes will depreciate and are not 


generally used because of the mechanical complication 


involved when they are applied. 
An ingenious applicaticn of the well known fan brake 
has been employed in Europe. This is intended to act 


through the transmission gearing of the trucl As 


shown in the engraving, this fan consists of two arms, 
diametrically opposed, which carry large rectangular 
blades or vanes near their extremities. The fan is so 
arranged that it may be connected to any desired gear 
ratio in the sliding gear box, so the amount of braking 
force available will depend upon the speed of rotation 
of the fan blades, which is a function of the vehicle 
speed and gear ratio engaged. The braking effect there- 
fore increases as the gear ratio is lowered and is also 
effective even if the reverse gearing is engaged. Owing 
to the fact that the braking effect is. not obtained by 
the rubbing of one surface on another, no heat can be 
generated or depreciation result because of the friction 
of solids. Any heating of the air is of littl moment 
because fresh air constantly replaces that displaced by 
the fan. It is advanced that this device does not tend 
to raise dust when in use. 
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Six-wheeled motor truck. A combination vehicle which 
carries twice as much load as the conventional 
four-wheeled chassis of equal power would, 
without a corresponding increase in 
operating cost 
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Arrangement of the mechanism of a fan brake which 
operates through the transmission gearing 
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Methods of, transforming a popular pleasure car chassis 
into one adapted to light trucking work 


Converting Pleasure Cars Into Trucks 


T is but natural that attempts should be made to 

convert pleasure car chassis into light trucks and 
delivery wagons, and the more popular the car is the 
greater number one will find made over into commercial 
vehicles. As a rule this change is not one that is 
favored by the makers of the vehicle becanse no altera- 
tion is made to permit the chassis to carry the heavier 
body and load. With a view of adapting one of the 
most popular and widely sold of pleasure cars to com- 
mercial service, attachments have been devised to 
enable the purchaser to transform them to light trucks 
and at the same time make provision for supporting 


the heavier load. The methods of doing this are shown 
in the accompanying illustration. The side view at A 
shows the way the load supporting body is carried by 
the springs independent of those supporting the chassis 
frame. With this design the rear axle furnished by the 
maker of the car is used, but special attachments are 
provided in the form of specially designed wheels so 
that the load is carried directly by the special wheels, 
this relieving the rather lightly built chassis and rear 
axle of undue strain. 

In order to have the vehicle carry a load worth while 
without altering the rear axle gear ratio special wheels 
are undergeared by planetary or epicyclic gearing so that 
the wheels may be driven at speeds ranging from twenty 
miles down to four miles per hour with the engine 
running at normal speeds and driving on the high gear, 
Gearing can be had therefore to fit the particular work 
the truck is to do. A special draw bar arrangement is 
employed to make sure that the draft will be distrib. 
uted so that the regular car frame structure will not 
be stressed unduly. As the car in question is also pro- 
vided with radius rods extending to a ball joint at. 
tached to the unit power plant the draw bar yoke mem- 
bers form a similar triangular shaped member, only 
their rear ends are joined to the spring pads for the 
load carrying body springs instead of to the rear axle 
brake drums as the regular radius rods are. This con- 
struction is clearly outlined in the plan view at B, 

Another method of accomplishing the same end is by 
the use of a supplementary frame of heavy structural 
steel which is designed to fit right over the regular 
touring car frame in order to lengthen the wheel base. 
This supplemental frame, which is outlined at C, allows 
the designer to carry an internal gear driven rear axle 
equipped with solid rubber tires independently of the 
means provided for axle retention on the regular car 
frame. The frame and rear axle construction that are 
added are of sufficiently substantial design to permit of 
carrying much heavier loads than the pleasure car 
chassis would sustain unaided. Still other forms have 
been devised in which the rear axle of a car may be 
used as countershaft and attached to a fixed load carry- 
ing member, The drive is from spur pinions which are 
attached to the ends of live axle shafts instead of the 
rear hubs, these pinions driving the wheels by internal 
gearing. While the use of a pleasure car chassis of any 
description for commercial work is not advisable, at 
the same time the use of either of the methods outlined 
is much to be preferred over the usual practice of tak 
ing off the touring body and putting on a commercial 
type in its place. The devices are substantial in char 
acter and as they are intended for a car enjoying wide 
distribution they can be made up in an economical 
manner by the use of special jigs and tools and pro- 
duced in large quantities and at reasonable. prices on 
account of the large possible market. 


Electric Starting and Lighting for Trucks 


HE announcement. recently made by a number of 

imakers of light trucks that are to be furnished 
regularly with electric starting and lighting equipment 
has revived anew the discussion of whether the electri¢ 
self-starter is really needed on the heavier motor 
vehicles. It is the writer's opinion that electric start 
ing and lighting systems are just as logical for trucks 
as they are for pleasure cars, and as these have now 
been highly developed and simplified, the low initial 
cost and small maintenance expense have removed the 
last objection offered against this added refinement of 
motor truck construction. An observing motorist pas* 
ing trucks in almost any large city will see that many 
drivers allow the motors to run even when the truck 
is at a standstill, and some permit the engine to rum 
idle for a considerable period when making deliveries ia 
order to be spared the exertion of starting the engine 
each time a stop must be made. It is not only because 
of the mechanical depreciation of the power plant 
through unnecessary running that this practice is co 
demned, but also because more gasoline and engine oil 
are consumed than if the engine is stopped. It 
claimed that idling tends to promote carbon deposits, a 
the high vacuum produced draws oil past the pistem 
rings and on the walls of the cylinder and the tops of 
the piston. After an extended period of idling the ofl 
deposited on the piston top or in the combustion head 
burns up as soon as the load is applied to the engine 
Part of this oil appears at the exhaust in the form of 
blue smoke, though considerable lubricant remains @ 
the engine interior in the form of carbon. 

(Concluded on page 545) 
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LEGAL NOTICES 


ff you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than seventy years, enables us in many cases 
to advise in regard to patentability without 
any expense to the client. Our Hand Book on 
Patents is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


933 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


Annual Subscription Rates for the 
Scientific American Publications 
Subscription one vear. . 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
postage prepaid. ° 
Subscriptions for Canada, postage prepaid ..... 3.75 


The Scientific American Publications 


Scientific American (established 1845)... . $3.00 
Scientific American Supplement (established 
1876) : ‘ - 5.00 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon application. 
Remit by postal or express money order, bank 
draft or check 
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Advertising in this column is 75 cents a line. No less 
than four nor more than 12 lines accepted. Count 
seven words totheline. All orders must be accompanied 

y a remittance. 


AGENTS. 500% Profit. Free Sample Gold and Silver 
Sign Letters for store fronts and office windows. Any 
one can put on. Big demand everywhere. Write today 
for liberal offer to agents. Metallic Letter Co., 438 N. 
Clark Street, Chicago, U. A 


BUSINESS OPPORTUNITIES 
DO YOU NEED DROP FORGINGS? We can make 
them immediately Large and small hammers. Some time 
open in December Die sinking separately if desired. Six 
vertical spin ilies Prompt service. C. Groos, Racine, Wis. 
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FOR SALE -PACKARD AUTOMOBILE } 
THE OWNER OF A 2-38 PACKARD CAR purchased 
in April, 1914, would like to dispose of same. Price 
asked is very moderate. This car has been used only 
inthesummer months and has covered a limited mileage. 
It is in excellent condition and may be inspected at the 
Packard Motor Car Company, Broad and Kinney Streets, 
Newark, N. . Price may be obtained from the Com- 
pany provided the name of this paper is mentioned. 


INVENTIONS MARKETED 
YOUR INVENTION may come within our Labora- 
tories’ work. If so our Business Department will consider it. 
Copy of patent with stamps for return will receive prompt 
attention, McCormick Laboratories, Dayton, Ohio. 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You will} 
find inquiries for certain classes of articles numbered in 
consecutive order If you manufacture these goods write 
WS at once and we will send you the name and address of 
the party desiring the information There is no charge 
for this service In every case tt is necessary to give the 
aumber of the inquiry Where manufacturers do not re- 
Spond promptly the inquiry may be repeated 

MUNN &€ CO., Inc 








Inquiry No. 9412. Wanted the name and address of 
Manufacturers of machines to make 2-color typewriter 
ribbons 


Inquiry No. 9450. Wanted the name and address of 
& Manufacturer who can build a light simple motor for 
light automobiles and for portable farm work. 


Inquiry No. 9451. Wanted the name and address of 
® Manufacturer of machinery for making egg albumen 


Inquiry No. 9452 
& Manufacturer making machinery 
Tannic Acid from the Mangrove 


Inquiry No. 9453. Wanted the name and address of 
& maker of a machine for washing and drying bristles; 
also machine for cutting, combing and ass orting bristles 


Inquiry No. 9454. Wanted the name and address of 
& Manufacturer of a machine for sewing the mouths of 
bags which will make a lug at each end in addition to 
sewing the mouth 


Inquiry No. 9455. Wanted the name and address of a 
Manufacturer of equipment for making enamel cloth, rub- 
» and drill cloth 


Wanted the name and address of 
for the production of 
plant 


eee _ 
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Catalogue of Scientific 
and Technical Books 


E have recently issued a new catalogue of scien- 
tific and technical books, which contains the titles 

and descriptions of 3500 of the latest a 
books published, covering the various branches of the arts, 

sciences and industries. 

@ Our “Book Department” can supply these books, or 
any other scientific or technical books published, and for- 
m by mail or express pommer m any address in 
4 world on receipt of the regular advertised price. 
Send us your name and address and a copy of this 
catalogue will be mailed to you free of charge. 








MUNN & CO., Inc., Publishers 
fic American Office, 233 Broadway, New Yori 
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Electric Starting and Lighting 
for Trucks 
(Concluded from page 544) 

With an electric starter of proper con- 
struction the driver will stop the engine 
entirely even when the vehicle is to make 
stops of short duration because the opera- 
tion of starting the engine involves no ex- 
ertion on his part. In the modern sys- 
tems, the storage battery is kept con- 
stantly charged by a generator and much 
superior results are obtained because of 
the better lighting facilities enjoyed by 
the driver of an electrically equipped car. 


The bright head lights and dirigible or 
swivel spot lights permit the driver and 


helper to make faster deliveries after dark, 
which is a factor of some moment during 
the present season when the days are so 
short. If the car is equipped with a good 
light to drive by, better time can be made 
in surburban delivery work. Then, again, 
an easily manipulated auxiliary search- 
light makes it easy to pick out street signs 
and the distinguishing numerals on the 
house fronts. It is much easier to install 
electric light in closed bodies than it is to 
carry a lighted oil lantern, as is often 
done on those forms not provided with an 
electric starter. This item is of consider- 
able importance in all the 
goods transported are of an inflammable 
nature. Distinct economy results not only 
by saving the time of the driver by start- 
ing the engine readily in either warm or 
cold weather, but the time saved by having 
brilliant illumination to promote faster 
driving and more rapid delivery werk is 
The reduction in fuel, 


cases where 


equally important. 
oil and repair expense due to carbon de- 
consideration. 
large 


posit should also receive 
As the power plants of trucks of 
capacity have large size cylinders these 
engines are not as easy to start by hand 
so that the electric starter is a 
inexpensive but positive insur- 
ance against broken due to back 
kicks or back fires and also reduces the 
element of fire risk in many lines of work. 


cranking, 
relatively 
arms 


Submarine or Battleship—Which ? 
(Concluded from page 540) 

wishes to impress most strongly upon its 
readers the great cardinal fact that habit- 
ability at sea and a wide radius of ac- 
tion, both in the surface and submerged 
condition, are the indispensable pre- 
requisites of the fleet submarine of the 
future. It should 
stay there for long periods of time, tak- 


be able to go to sea, 


ing whatever may come in the way of bad 
weather, and house its crew with such a 
degree of comfort that, in the critical hour 
of attack, they shall be thoroughly efficient 
for their arduous and difficult duties. 
The dreadnought battleship, then, as ex- 
emplified by those grand sister ships, the 
“Pennsylvania” and “ Arizona,” which 
we present in the accompanying illustra- 


, 


tion, .is the supreme, sea-keeping, mobile, 
decisive fighting-unit of a modern navy. 
They are big enough to be unaffected by 
weather conditions and roomy and com- 
fortable enough to maintain their officers 
and crew in such comfort that they will 
always be at the maximum of their effi- 
ciency. They have sufficient fuel capacity 
to operate thousands of miles from their 
base; they have sufficient speed when at- 
tended by their destroyer screen to be 
immune against destroyer and submarine 
attack, and when the test of 
battle comes they can present the maxi- 
mum of offensive and defensive 
against the rival fleet of the enemy. 
What is it that is to-day holding the 
22 battleships and battle-cruisers of the 
second greatest navy in the world within 
its own ports and behind its own mine 
fields and netting? It is the 
somewhere in the North Sea, of a superior 
force of battleships and battle-cruisers. 
Were it not for this, the German fleet 
would boldly issue forth, the submarines, 


supreme 


power 


presence, 


destroyers and scouts of the enemy not- 
withstanding, and, before many hours had 
passed the British army in Flanders 
would be cut off from its base and the 
British Islands would be held tight in the 
grip of that very blockade which German 


| submarines attempted but failed utterly 
| to establish. 
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x 
> a 
CRIMP CUT 


LONG BURNING PIPE ANO 
CIGARETTE roBsaAcco 


Copyright 1915 
kK. J. Reynoids 
Tobacco Co. 





the national joy smoke 


OU can go right up and down the line 

on gifts and you won’t strike one near 
the cost of this Prince Albert humidor 
that wins such hearty appreciation ! 


For, a smoking-man gets a lot of home- 
happiness and office-happiness, and peace 
and contentment out of Prince Albert! It’s 
so delightful in a pipe or rolled into a ciga- 
rette. And that humidor, with its sponge- 
moistener top, is a joy’us outfit for any man 
to call his own. Keeps the tobacco in such 
dandy trim! 


And bear in mind, when you buy this humi- 
dor, that Prince Albert is made by our own 
patented process! That’s why it’s so good— 
besides cutting out bite and parch! He 
can smoke it all day and all evening—it will 
not irritate his tongue ! 


The Prince Albert pound crystal-glass humi- 
dor is the one great big universal all-joy-man- 
gift that’s beyond a criticism—the “‘Gift-that- 
Gets-the-Glad-Hand!’’ P. A. is also sold 
in toppy red bags, 5c; tidy red tins, 10c; andin 
handsome pound and half-pound tin humidors. 


R. J.REYNOLDS TOBACCO COMPANY 
Winston-Salem, N.C. 
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lew York’s Testing Laboratory 


, de ’ 2 
(Con uded from page 541) 


an apparatus for testing tbe hardness of 


varying temperatures, it is 


asphalt at 


said that it involved a slight percentag: 
of error in operati which was incom 
patiie with the hich degree of accurac 
sought by the municipal authorities 

In the testing of hospital supplies, pet 
haps the handling of clinical thermom«e 
ters and tet water bags is of greatest 
terest In the former instance the thet 
mmeters must be tested ii the Ios 
expeditiou curate manner, for th 
municipayty ircha for its numerous 


stitutions ward of eighty gross « 


thermometers each year, ever 


ne of which must © tested for a ura 
efore bell ’ i I The instruments 
e taken in bate of 100 at a time and 
adi electi tilly heated water 

t} The wate is available at four dif: 
fere temppratures, usualfy 06, 100, 104 
il 10S ole rab the temperatures 

‘ I a standard instru 
nt After their removal from the bath 


the thermometers are read A record is 


pt of each instrument, which is identi- 


d bw the manufacturer’s number marked 


in the clas is to render impossible the 
esubmitting of rejected thermometers 
After the tests for accuracy, the thers 
meters are placed in a centrifugal ma 
it which exerts an effect on them 
quivalent te a liberal number of shake 
’ The thermometers, held in suit 


carries pun around by hand 


fhrough speed-multiplying 


meters 


ower applied 
Wit 


re ye ted 


| either end 


failing to respond | 
fcontacts on 
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polished flat steel surfaces, between which 


passes the thread on its way from the 
spool to the sewing machine mechanism 
The pressure between the steel faces can 


be varied by sliding a weight 


graduated beam. The thread in passing 
between the steel faces is tested for the | 
two factors, smoothness and strength, at 
the same time 

Building materials of all kinds form an 
importanc part of the work of the labora 
tory Iron and steel and certain alloys 
are subjected not on to chemical analy 

s, but also to microscopical examination 
In the basement of the building housing | 
the laborat« are two machines, one for 
testing the strength of ropes and cables, 
ind the other for determining the strength 
of concrete blocks, i | steel rods and 
other constructional supplies The for 
mer mactl e has capacity of 50,000 | 
pounds, while the s rated at 200,000 


pounds 


Killing Animals by Electricity 


! mn page 542) 


(on 


spiral spring is hooked to the « 


the dog is put inside the door, where he 
stands on the metal pan The spring 
slides back and forth on the metal rod 
and gives the animal considerable free 
dom of movement The instant the door 


s closed the animal receives the full force 


of the electric shock and becomes uncon 
scious. 
For cats and other small animals of a 


similar size, 
at the top. Metal 


of a 


electrodes are hung at 


slate tray The low-ten 


sion current is controlled by 


the cover, which is equipped 


‘ollar, and 


a cabinet is provided opening 


automatic 


aiong a 


. . wit f rd, pulley am ‘eadie, s i 
In order to determine the wearing qual h a cord, pulley and treadle, so that 
, , the operator can lift it by fo ‘essure 
itie if rubier hot-water bags a simple 1e operator n lift 1 y foot pressure, 
pm ane us have bo ‘ Is free anage 
expedient has been adopted. The bass | 1 thus hay woth hands free to manage 
the animal. T: g a cat in bo ands 
ire filked twice a day with water heated he animal. | Taking a , it in both hand | 
to a temperature of 90 deg. Centigrade he places * in the box in such a way that 
, . . » tw rrefee an i are " 
rire test is continued for a long period of the two forefeet of the animal are o1 
time to determine the life of a given style | 0" electrode and the two hind feet on 
of bag; the particular object sought being the other In this position the cat is 
. ‘fectly omf ble an as le ; 
to ascertain the durability of the seams. perfectly aatorte can ind has plenty of 
“ ’ . - | light and air The instant the cover is 
Piper and textiles are tested in a sec- | : ‘ - 
; ‘ closed, the body of the animal is brought 
tion of the laboratory set aside for the |, : : : . 
a into the high-tension circuit and uncon 
purpose The equipment is standard and ; ae 
: sciousness is instantaneous 
may be said to include the very latest 


machines, especially that for determining 


spacity of a given sample of 


tested for 


the iolding ¢ 


paper Fabrics are strength 


by being placed between two holding mem 


bers spaced a specified distance apart 


The textile is never cut in this laboratory : 


it is tested in the full piece, just as it 
conies off the belt. By turning a wheel a 
pulling effect is exerted on the fabric held 
between two vise-like jaws, while the ten 
sion in pounds is noted on a large scale 
A reading tuken at the moment of 
rupture The textiles are always tested 


n two perpendicular directions—so as to 


ovtain readings of strength both ways 
Mor the testing of the fastness of textile 
colors, as well as that of records made by 


typewriter ribbons and carbon papers, the 


are an apparatus which 


placed in 


the 


sx taples 


exposes them to action of ultra-violet 


rays emanating from a quartz lamp. It is 
said that these rays exert a bleaching 
effect on colors in a period of five hours | 


equivalent to that requiring one week by 
particular are 
the 


sun's Fiags in 


the 
tested 


rays 


in this apparatus to determine 


coors 


fastness of the 


In the workshops on Blackwell's Island 


there has grown within recent years a | 
clothing industry of no mean proportions 
The municipality has accordingly been | 


obliged to include a large quantity of | 
thread in its yearly purchases for the use 
of the prisoner-tailors, The two requisites 
of fot 
strength and smoothness. 
thread is the more friction it is subjected 


to in passing through the mechanism of 


machines are 


The rougher a 


thread sewing 


a sewing machine, and the more likely it 
is to break. ‘Thus the aim in purchasing 
thread itself the 
strongest thread with the smoothest finish. 


resolves into securing 


An ingenious little device which is at 
tached to a conventional type sewing ma 


i thread testing. 


chine is 


Briefly, it 


employed for 





may be described as two 


i; So Watt 


The time allowed for the destruction of 


the average cat is one minute, or 


the 
The difference may be 


life in 


twice time given to the average dog 


due to the greater 


inherent vitality of the cat, to its organi 


resistance to the electric current, or, what 


is more probable, to differences in contact 


owing to dryness of skin, fineness and 


density of fur, and so on. This element 


of time is apparently essential to death 
| by the electric current, and experience 
| would seem to indicate that there would 
be no material decrease-in time if a much 
higher voltage or greater volume of cur 
rent were provided In no case, where 
measurements have been made, has the 
amount of electrical energy taken by the 
animal nearly approached the maximum 
available. As time increases, after the 


first application of current, the amount of 
energy taken gradually 


by the two following examples: 


Doe 
(Mongrel Lrish Terrier, 25 
Current applied for 
6S watts and falling 


pounds) 
10 seconds, beginning : 
steadily to 20 watts 


Cat 
(9 pounds) 


ipplied for 30 se 
and gradually drop 


Current onds, beginning at 


ing to 5S watts 


| pulsive concomitants. 





falls, as is shown | 


| ergy 


How do we know that death by elec- | 


tricity administered in this way is pain 
less? We have, of course, the testimony 
of human beings who have been revived 
after electric shock and who invariably 


tell that the suspension of conscious 
ness has been absolutely without 
On this point Dr. Wiliam B. Can- 
the 

branch 


us 
sensa- 
tion. 
non, a 
ject 
of the Commission 
of Resuscitation from Electric 
after witnessing a full 
the method, wrote as follows: 

“With the voltage which you employ, 
and with the application of the current 
to neck and legs, the effect should be an 


recognized authority on sub 
of the medical 


for the 


as chairman 
Investigation 
Shock, 


demonstration of 


instantaneous abolition of the functions 
of the 


nervous system 


abolishes nervous action is that the nerve 


centers for respiration, which may be 
taken as an indicator for the other re- 
to be thrown out of 
Further, per 


known 
the 
thus 


are 


gions, 


function by current. 


who are shocked are rendered 


Sons 


unconscious and remain unconscious 


sometimes for more than an hour.of arti 
ficial respiration, before consciousness 
and the ability to breathe are restored.” 

the 


peaceful appearance of the bodies of the 


One very noteworthy feature is 


animals after they have been subjected 
to the electrilethal process. Over and 
over again even experienced operators 
find it difficult to believe that life is 
actually extinct The widely opened 


eyes are free from any expression of pain 
or fright, and the whole aspect bears tes 
timony to the fact that death has been 


wholly devoid of any unpleasant sensation 


How does electricity kill? Frankly, we 


do not know. To us who have watched the 


hundreds of times, it seems as 


‘ peration 


if all the vital functions 


were instantly 


held up, and being held up for a sufficient 





length of time, could not start again 
With animals placed in connection with 
dry electrodes and without special prep 
aration, the requirements of the electri 
lethal process appear to be, first, a suffi 
ciently high voltage instantaneously to | 


fur, hair and skin resistance; 


passage of a current suflicient, 


overcome 
the 

although small in quantity, to arrest and 
the third, the 
prolongation of the period of inhibition by 


Ser ond, 


inhibit vital functions; and, 


continuous current action, until automatic 
resuscitation is impossible. 


Although the first trials were made 


with a voltage of from 4,000 to 5,000, and 
the instruments showed that from 400 to 
5OO were actually taken by the animal, 


to 
to the minimum point. 


no attempt whatever has been made 


reduce the voltage 
We have, however, demonstrated beyond 


all doubt that the amount of energy re 


quired to produce death under these con- | 


that 
with a small current used in this way we 


ditions is astonishingly small, and 
approximate at the start the phenomenon 
of all burn 


ing, other 


‘electric sleep” and avoid 


mutilation, distortion, or re- 
We are convinced, 
also, that currents and potentials greatly 
in excess of those we have used would in- 
volve a waste of energy and lead to very 
should 
the 


tial cost of the apparatus is considerable, 


unpleasant manifestations that e 
avoided if Although ini- 


possible. 


on account of the factors of safety, dura- 
bility, and the of 
nothing, and 


main 


the 


efficiency, cost 
tenance is practically 
expense for current 
With current taken directly from a com- | 


merely nominal. | 


mercial lighting circuit, it has been found 
in practice that one kilowatt-hour of elec- 
trical is sufficient to kill from 800 
to 1,000 We found that | 
the most efficient and satisfactory results 
the of alternating | 
current, and the apparatus can be used | 


energy 


animals. have 


are obtained by use 


on any 


outlet capable of supplying sufficient en- 


commercial alternating current | 


to operate an ordinary small-sized | 
electric flat-iron. 


Radio Inspectors and Their Work 


(Concluded from 537) 


page 
This the hands of the 
spector enables the various elements de- 


instrument in in- 
sired to be speedily determined and the 
to himself and his 
superiors that the equipment is in satis 
factory 

Notwithstanding 


inspector satisfy 
order. 

the elaborate theory 
involved, in practice the inspection is a 
affair. The ex- 
the apparatus to the 
length of the wave that it sends out, the 
nature of the wave, and that its logarith- 
mic decrement as provided in the statute 
does not exceed two tenths. This means 


very simple inspector 


amines determine 


simply that the energy of the eiectric 
waves in an oscillatory circuit shall not 
decrease so rapidly that the range of 





transmission will be impaired, and that 


The evi- | 
dence that the current which you employ | 


| the 
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| the amount of interference be reduced to 
a minimum. In other words, the logarith- 
mic decrement so-called is a 


measure of 
the decay of a train of waves, and obyi- 





| ously this should be as small as possible 
| and in a series of waves approach the con- 
dition of persistent oscillations. Thus a 
| wave train with a logarithmic decrement 
of two tenths will have 24 complete oscil- 
lations before the amplitude of the last 
wave has decreased to one per cent of the 
f 


figure. 


rst. Such a wave train is shown in the 


For effective use at sea the wave 
not 
broad unless it is desired to communicate 


form should be sharp and narrow, 


with a large number of stations, as, for 


example, in sending a distress call. The 
inspector studies and records the nature 
of the wave sent out in each case, and 
may also recommend changes in the ad- 


justment of the apparatus that will lead 


to a more effective arrangement. 
Recently, one of the largest steamers in 
the fiving the United 
States flag was inspected in the presence 
the 
courtesy of the local chief radio inspector 


coastwise service 


of the writer, who was permitted by 


to observe the operation. 

The deck-house of the 
steamship “ of the United Fruit 
the radio equipment 


interior of the 


Pastores ” 


Company, in which 


is installed, is shown in the accompanying 


views. This vessel has two sets of wire- 


less the more powerful set 


equipment, 
having a range of over 600 miles in day 
time. The larger set is operated from the 
| main ship generator through a large motor 


engine 


addition 


generator in the room of the ves- 
‘1, but there 
ge battery and independent generator 
so that 


the 


are in an Edison 


stori 





in an emer- 
deck 
were submerged, the generator could still 
the which 
has a range of some 400 miles. 


in the wireless-room, 


gency, if everything but 


upper 


operate smaller wireless set, 


The resonance curves appearing in one 
of the accompanying drawings were ac- 
tually obtained inspector on a 


by an 


steamship visited a few weeks previous 
| to the one seen by the writer, and depict 
general method of work. From the 
reading of the the form of 


| the wave was found to be as illustrated 


the 
decremeter 
in curve A. In other words, instead of a 
sharp, pure wave wherein the logarithmic 


decrement did not exceed two tenths, 
there was found a broad one with two 
humps. Now with the receiving apparatus 


tuned, for example, to the second hump or 


the wave length of 562 meters there would 


be less efficiency than if it were tuned te 
he upper hump with a wave -length of 
DAL 


the attention of the inspector of the oper- 


meters. This curve being brought to 
ating company or the chief operator, the 
circuits of the transmitting system were 
re-tuned by varying the inductances and 
capacities so that a sharp wave was pro- 
Curve B represents the result of 
test, 
found to be .064 and the curve is sharp 
and indicated. Such a curve 
stands for conditions that satisfy the law 
and regulations, and while it not 
mean that the apparatus is any more use- 
ful in saving life, it does mean that the 


duced. 
second where the decrement is 


regular as 


does 


| use of a sharp wave facilitates traffic and 


diminishes interference. With such a 
wave the receiving instrument can easily 
be put in tune with a transmitting ap- 
paratus, or if out of tune it will not re- 
The broad wave, on the other 
hand, gives a maximum of interference, 
and consequently the law provides that 
“when sending distress signals the trans- 
mitter of a station on shipboard may be 
tuned in such a manner as to create the 
of interference with a maxi- 
mum of radiation.” 

The present scheme of inspecting wire- 
both the of 
safety and the development of the art it- 
self is working with apparently consider 
able satisfaction, and the codperation of 
the various bureaus and departments gen- 
erally of the Government has resulted in 
securing increased efficiency and preserv- 
ing the conditions under which radio com- 
munication can be conducted, at least 
under peace conditions. 


spond. 


maximum 


less, as regards necessity 
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man liked as abo 
=—he likes now 
He has always 


liked Good 


Tools. Give A D d Gif 
atey andy Gilt 
he lik % > . 
= Mr. Punch is an Automatic 
Drill. You place the point of the 


drill and pu-h. A spiral twist drives 
the drill. It will bite through an inch 
of solid oak in ten seconds. 


The one 
something to make a hole with. 
screw easily you must first make a hole. 


great need in home tinkering is 
To drive a 
You 
want a hole through broom and brush handles, 
To repair a chair, to put on screen or storm- 
door, to put up a hammock, to put up curtain 


or bathroom fixtures, to make a bookcase 


you always have to make a hole. 


(eXOL 0) 0) d) OE; 








PRATT 


Mr. Punch is the handiest tool in the home 
tool-chest. 





In the handle are eight tool-steel drill points, 
seen through numbered holes of same size as 
drill points. Drills are released through a hole 


in the revolving cap. 





Mr. Punch is solidly made of brass Hack Saws 
and has a high as | finish. He sells Micrometers 
for 31.90 at all nar iw are stores Saw Sets 

Send for eur Cinitees beckkt, Gee. 
“What to Give the Boy,” describing Screw-drivers 
Mr. Punch and fifteen other Good Punches 
Tools which every home needs. Drills 

Goodell-Pratt 1500 Goo ee 

" evels 
known all over the Vises 
Mechanics. They combine Bit Braces 
quality with reasonable Calipers 
Mr. Punch for Christmas Squares 


GOODELL-PRATT COMPANY 


aon~7 i‘ 
“ovtsmeths, 
GREENFIELD MASSACHUSETTS 














Reduce repair bills 
Protect delicate 
mechanism 
from 

shocks 









And -—— you better ana 
Sold Direct from Factory to Users. 


Ker e, Gasoline and Gas 
2to22H-P, Standard forall farm and shop work 
for 28 years. Recommended by usersinall parts of 
world. No cranking; Long wearing; Steady power 


Liberal 5-Year Guaranty. 
Engine shipped peed toe to yest, ay 


art and run, 
for it now. 





















Sone City, me. 
2477 Empire Bullding, 
Pittsburgh, Pa, 

















A. C. and D.C. Electric 
ROTHMOTORS 
Ask for bulletin 156, 182 and 212 


ROTH BROS.& CO. 
198 Loomis St., Chicago, Ill. 
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Grand Book Catalog. Over 700 engrav- 


re 


ings 25c. Parlor Tricks Catalog Free. 
WARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 
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The Gyroscope as a Ship Stabilizer 
(Concluded from page 533) 
combined with the confinement inside of 
an under-sea boat, is enough to wear out 
anyone but a man of iron, and the com- 
manders of our squadrons have found that 
the personnel of the submarines are not 


of this order. No matter how perfect 
mechanically, the submarine is only as 
efficient as her crew. 

Seasickness is no uncommon malady 


aboard men-of-war, and it takes some time 


for a sufferer to recover his accustomed 
vim, and he is not fit for strenuous work 
until he has done so. The purpose of 





haval transports is for the speedy moving 
of 
And it 
landed 
that will have 


shore to shore. 
that the 


ship, 


our sea soldiers from 


is most desirable men be 


then, | 
a miximum roll of not more 
than five deg. greatly 
to this desideratum, the 
gyroscopic stabilizer is to be placed aboard 
No. 1. But this is only 


in physical prime. A 


would contribute 
and, therefore, 


Transport a step 


to bigger things. We may reasonably ex- 
pect in the very near future to have the 
largest of our battle craft similarly 
steadied. With this done, our capital 


ships will be much better gun platforms. 


Not only will they be able to score oftener 


and at longer ranges with their great 
rifles, but, because the “spotters” will 
have less motion to contend with, it will 
be possible to keep the range-finder tele- 
scopes continually on the target. This 


will facilitate quicker and more accurate 


determination of the ranges. 
But 
eraft can, 
complished 
ship. It 
stabilize 


for fight 
reason, be ac 
the 
practicable 


will thus be done 
for another 
bn half of 
will be as 
a big 
of added comfort and the elim- 
much for the 
The as a stabilizer 
is infinitely 


what 
Ine 
merchant 
to 
in this we see 


in 
just 
liner; and 
a promise 
of ocean 


ination misery 


traveler. active gyro 
than so-called 
to 
require that the 

lateral move 
the stabilizer of 
with every 
it big or little, and 


efficient 
because the latter, 
all, 


considerable 


more 
anti-rolling tanks, 
become effective at 
attain 
On the other hand, 


ship 
inent. 
Mr. 

disturbing impulse, be 
quenches its effect immediately. 


Strategic Moves of the War 
538) 


Sperry’s devising deals 


(Concluded from page 


communication for the shifting of forces 
behind the heights, while the broad valley 
of the Struma offers an enticing line of 
advance into Bulgaria. With the under 
standing, apparently, between Greece and 
the Entente powers existing that the 
forces of the latter may operate in 
Macedonia, it is highly probable that if 


suflicient forces become available and con- 


tributory conditions are favorable, opera- 
tions in this section will develop; for suc- 
here the Strumitza 


position untenable and compel its prompt 


cess would render 
abandonment. 

The contributory conditions in question 
seem to simmer down to the development 
of Russian action combined with material 
reinforcement by France, England and 
Italy. To be effective, 
Bulgaria 
as it is highly 
shipping and naval force 
Black Sea to not only force a point 
but 


Russian invasion of 
come through Roumania, 
improbable that sufficient 


gathered 


must 


can be 
on the 
of entry into Bulgaria from the water, 
adequate forces and maintain supply 
to 


land 
service to the bases as well, necessary 
the prosecution of a strong campaign. 
That Roumania is expected to act soon 
seems evidenced by the 
Bulgars at important 
along the Danube. Rustchuk, with its im- 
portant railway center, being nearer to 
Russia than any of the railway 
towns on the frontier, seems to have been 
strongly occupied, and in the event of 
Roumanian action will probably constitute 
the first point of attack. Svistowa, Niko- 
polis and Besli, other Bulgar towns at or 
near railways on the Danube frontier of 
Roumania and Bulgaria, are garrisoned 
in anticipation of some such emergency. 


massing of Teu- 


tons and points 


other 


From a military standpoint it is not 
difficult to comprehend Roumania’s re- 
luctance to declare herself actively for 


the Entente, even though her people seem | 
to be sympathetically inclined toward that | 
cause, Her geographical position is such 
that three quarters of her frontier is ex- 











Weavers 


Upon the magic looms of the 
Bell System, tens of millions of 
telephone messages are daily 
woven into a marvelous fabric, 
representing the countless ac- 
tivities of a busy people. 


Day and night, invisible hands 
shift the shuttles to and fro, 
weaving the thoughts of men 
and women into a pattern which, 
if it could be seen as a tapestry, 
would tell a dramatic story of 
our business and social life. 


{n its warp and woof would 
mingle success and failure, 
triumph and tragedy, joy and 
sorrow, sentiment and shop- 
talk, heart emotions and mil- 
lion-dollar deals. 


The weavers are the 70,000 
Bell operators. Out of sight of 


One Policy 








= 





of Speech 


the subscribers, these weavers 
of speech sit silently at the 
switchboards, swiftly and skill- 
fully interlacing the cords which 
guide the human voice over the 
country in all directions. 


Whether a man wants his 
neighbor in town, or some one 
in a far away state; whether the 
calls come one or ten a minute, 
the work of the operators is 
ever the same—making direct, 
instant communication every- 
where possible. 


This is Bell Service. Not only 
is it necessary to provide the fa- 
cilities for the weaving of speech, 
but these facilities must be vital- 
ized with the skill and intelli- 
gence which, in the Bell System, 
have made Universal Service 
the privilege of the millions. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One System Universal Service 





“We'll Have It Concrete 
and Waterproof Both!” 


“WV R. OWNER,” said the Architect to 
his client, “‘the walls and floors of 

this building of yours will be concrete— 

and they will be waterproof, too, 

“There can be no doubt of this, because 

I have specified 


PATENTED INTEGRAL 
CONCRETE STUCCO,CEMENT MORTAR 


Toxement is a dry powder, added in 
smal] quantities to the Portland Cement. 
It penetrates into the tiny pores of the 
concrete and waterproofs it against the 
fiercest driving storms—even against 
water pressure. 

Tons of it used in the Woolworth Building, the big 
drydock at the New York Navy Yard and ethos 
important structures, Waterproofs reinforce , 
crete factories, piers, bulkheads, chimneys, hens 
dams, bridges, walls, ete , etc 

Those interested in any form of concrete construc- 
tion should reed our *‘Toxement Booklet.'’ Address 
Dept. B. 


TOCH BROTHERS, Est. 1848 


Inventors and Manufacturers of “'R.I.W” 

Preservative Paints, Varnishes and Enamels 

320 FIFTH AVENUE, NEW YORK 
Works: New York, London and Toronto 
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HIS beautiful box 


and the pair of ser- 


it 
is 








{ viceable garters therein, / 
make one of the most |’ 
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ii acceptable and inex pen- 
sive gifts. 

A pair of PARIS GARTERS 
in this artistic Holiday Box 
is an ideal gift in usefulness 











and economy. 
25 and 50 cents 


To be sure that you are getting the 
genuine PARIS GARTERS. look for 
mame on the back of the shield. 


A. Stein & Co. 
Makers PARIS GARTERS 
New York 











Chicago 


PARIS 


No metal 
can touch you 
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SCIENTIFIC AMERICAN 


Greetings to Brush Dealers — Here's the ) Saeed, world-renowned 
gentleman who always suits brush users and builds up your business 


The largest wholesale dealers in Brushes in the United States buy exclusively 


WHITING-ADAMS BRUSHES 


THE UNITED STATES NAVY has made its largest and most 
puehasnn of Brukescovensi Geeoal gma 


@ — wurrinc-ADAMS BRUSHES 
SEND FOR ILLUSTRATED LITERATURE 
JOHN L. WHITING-J. J. ADAMSCO. 
BOSTON, U.S. A. 


Brush Manufacturers for Over One Hundred Years 
Whiting-Adams Brushes Awarded Sold Medal, Highest Award, Panama-Pacific Exposition, 1915 

















es STEEL STAMPS LET TERS & FIGURES 
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286-300 Sheffield Ave., a 





























MODELS, 


VEEDER 
Counters 


register reciprocating 
movements or revolu- 
tions. Various designs to 
fit machines in almost 
every line of business. 
Probably there is one 
ust suited to your needs. 
ooklet free 


You like to go | 
HUNTING | 
FISHING | 
TRAPPING | 


Then surely you will enjoy the 
National Sportsman Magazine 
with ite 160 richi illustrated 





pages, full to overflowing with Cyclometers, Odometers, 

interesting stories and valuable Tachometers, Counters Veeder Mfg. Co. 
information about guns, fishing and Fine Castings. 18 Sargeant St. 

tus — camp outfite—the est Hartford - ~- Conn. 








~~ to go for fish and game, 
and one valu- 








hints for Sports 





men The National Sportaman 
is just Uke a big camp-fire in the 
woods where thousands of good 
fellows gather once a month 
and spin stirring yarns about 
thelr experiences with rod, 
dog, rifle and gun. All this 
for 15¢ a copy 


THE MAXIM SILENCER 


will improve your shooting with a rifle or single 
shot pistol Besides silencing the report noise it 
fessens the recoil and thereby increases accuracy. 
Both in hunting and target shooting, 











. The it will greatly increase your pleasure. 

Special Offer |] Book We have published a book in which 

We will send you is Mr. Maxim tells his own story of the 
discovery and it is 


FREE of Charge 
one of our hand- 
some Ormulo Gold 
watch fobs as here 
shown with seal 
grain leather strap 
and plated buckle 
on receipt of 
$1.00 for a year's 
subecription to 
the National Sports 
man Here's what 
you get for your money: 
Value 


fascinating reading. 
We should like to mail 
, py Simply 
us your name and 








sens 
address 


’ Maxim Silencer 


94 Homestead ave, 
Hartford, Coan, 
For « sportsman & 
Maxim Silencer is 
an excellent Christ 

mas gift 


















$1.39 












IM SCHWERDTLE. § STAMP C0. 


899 Clinton Street 





BRIDGEPORT CONN. 


Expert Manufacturers 
Fine Jobbing Work 


STEARNS & CO., 





lectrical I nts and F ine Machinery. 









spe 
Special T« . Dies, Gear ¢ Getine. Ete. 


PARKER, 


Corliss Engines, Brewers, 
and Bottlers’ Machinery. 
The VILTER MFG. CO. 


Milwaukee, Wis. 


Experimental and Model Work 


HENRY ZUHR, 32-34 Frankfort St., New York City 

















Brooklyn, N. Y. 


CAGD MODELWORKS 


0 WHA N 


Srecracties of all kind 
to order: 


INVENTO 









for low estimate and best expert adv 
THE EAGLE MFG. CO., Dept. A, 








We man: facture Mera 


s 


largest equi)- 
ment; lowest prices. Send perfect —_ FREE 


Cincinnati, O. 
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| A Christmas Present That Will Please Every Boy 
Scientific American Boy Series 


By A. RUSSELL BOND 

- Every boy is interested in camping and how 
to make camping outfits, tents, build log 
cabins, tree houses, kites, windmills, bridges, 
and the like. They also would like to know 
how the Panama Canal was built, how the 
“Maine” was raised, how tunnels are built 
under rivers, how tall buildings and bridges 
are constructed and how many other big 
things in engineering have been accomplished. 

All of these things and numerous others 
are described in the Scientific American Boy 
Series. This series consists of four volumes, 
all of which are written as a story and tell in a 
boy’s own way what eve:y boy wants to know. 

ese volumes have all been OFFICIALLY 
ENDORSED by the BOY SCOUTS OF 
AMERICA and are included in their list of 
“ BOOKS BOYS LIKE BEST.” 

The new POPULAR EDITION is bound 
attractively in uniform binding and put up in 
a neat folding box as shown in the illustra- 
tion. This edition is sold in sets only. We 
are offering the set of four volumes at a 
net. The volumes can also be had separately 

Popular Edition in the REGULAR EDITIONS for $1.50 net 
4 Volumes $5.00 net each, postage of 15 cts. per volume additional. 


THE TITLES OF THE FOUR VOLUMES ARE AS FOLLOWS: 








SCIENTIFIC AMERICAN BOY 

A fascinating story of outdoor boy life containing a large number of practical suggestions for making 
many different articles. How each piece of work is done is clearly explained in detail and the work- 
ing dimensions given so that any boy who is handy with tools can construct it. 


iC AMERICAN BOY AT SCHOOL 
A sequel to the above, like its predecessor, is brim full of practical ; suggestions. The ideas contained 


in this volume are all entirely new. No boy can read the story"without being inspired to try his 
hand at such work. 


WITH THE MEN WHO DO THINGS 


Recounts the adventures of two young lads who spend a summer vacation seeing the engineering 
wonders of New York. A story full of live interest and thrilling experiences, all of which are based 
on actual fact. 

PICK, SHOVEL AND PLUCK 


A companion volume to “With the Men Who Do Things,” taking the same two boys through a new 
Every precaution has been taken to secure absolute accuracy of 


series of engineering experiences. 
all the engineering data. The material has been woven into an interesting story filled with 
adventure 


There is no series of books for boys more interesting and instructive 
The set makes a handsome and useful Christmas present for any boy 


MUNN & CO., Inc., Woolworth Bidg., 233 Broadway, New York 


| MODERN 




















Austria, Bulgaria 
The lesson of the 


to attack from 
and occupied Serbia. 
latter’s annihilation is not lost upon those 
a similar fate for 


y* med 


Roumanians who fear 
their homeland. 

The Roumanian terrain is more favor- 
able to military operations than that of 
any other Balkan state. 

To begin with, the country is not a 
jumble of intersecting mountain ranges; 
it is comparatively Secondly, the 
Roumanian railway system is much more 
that of any neighboring 
lines running ap- 
while an 


open. 


extensive than 
There are five 
north and south, 

railway for lateral 
bisects the coun- 


state. 
proximately 
east-and-west 
munications practically 
try. Roumania should be able to place at 
least 500,000 troops afield. Supplemented 
by an equal from Russia, the 
country should be reasonably secure. Pos- 
sibilities for the severance of communica- 
Turkey and Teutonia and, 
for the fall of Turkey would 


com- 


number 


tions between 
if successful, 
be created. 
There has been agitation in England 
favoring the abandonment of the Serbian 
campaign, on the plea that such assistance 
as has been rendered came too late. It 
would seem, however, that with deadlock 
and apathy existing on other fronts, there 
is a chance of success if the Entente ac- 
tion be coijrdinated by simultaneous action 
of Russia Roumania on the north, 
strong Italian forces in Montenegro and 
Albania, with operations by the present 
Entente troops in Serbia rendered effect- 


and 


tive by ample augmentation. 

There is no intent to indulge in mere 
speculation; there must be a reason for 
the French-English-Serbian clinging to the 
Saloniki railway with comparatively slen- 
other than the mere privilege 
there must already have been 


der forces, 
of fighting ; 
some plan of operation determined upon if 
Roumania and the Entente come to terms, 
The way outlined above appears to be the 
one most probable of inauguration. 


NEW BOOKS, ETC. 


Sometuine Apour “606” (SALVARSAN) 
AnD “914 (Neo-SALVARSAN). By A. O, 
Zwick, B.S., B.A., M.D. Columbus, Ohio: 
The Midland Publishing Company. Svo. ; 
25 pp.; illustrated. Price, 50 cents, 
These re-printed Ehrlich’s 

remedies for syphilis, giving their peculiarities, 

their formule, and their structures, and offer 

ing some statistics as to their efficacy and a 

warning relating to the conditions under which 

their dangerous. The 
later remedy, the author claims, is of at least 
equal efficacy with the earlier, is more easily 
is less painful in intramuscular in- 
soluble in cold water, 


articles describe 


employment may be 


tolerated, 
jections, and is readily 
which greatly 


results in a 


simplifies its preparation and 


completely neutral solution. 


INveNTIONS. By V. E, Johnson, 


M.A. New York: Frederick A. Stokes 
Company. Svo.; 320 pp.; illustrated. 
Price, $1.50, net. 

ENGINEERING. By Gordon D. Knox. New 
York: Frederick A. Stokes Company. 
Svo.; 276 pp.; illustrated. Price, $1.50, 
net. 


The wonders of the age in which we live are 
fascinatingly described in these two volumes of 
the ‘‘Romance and Reality” series. In 
“*Modern Inventions” the triumphs of the last 
quarter of a century in the realm of invention 
are catalogued. The moving picture, the sub- 
marine and aircraft, sun-motors and electro- 
culture—these headings will serve to 
indicate the material handled. In “ Engineer- 
ing” we learn all about the arduous labors of 
the canal builder, the irrigation engineer, the 
railway constructor, and the miner. The 
volumes have color, with a 
wealth of illustration in half-tone plates and 
line drawings. Both authors have done much 
good work in the field of popularized science, 
and both bring to their latest effort a ripeness 
that has not failed to result in 
reading. 


subject 


frontispieces in 


of experience 


animated and instructive 


Stark AND WEATHER Gossip. Concerning 
the Heavens, the Atmosphere, the Sea. 
By Joseph H. Elgie, F.R.A.S., M.B.A.A. 
Published by the Author, 24 St. Michael’s 
Road, London, S.W. 1915. 12mo.; 190 
pp. Price 2s. 6d. net. 

and stars, are the 
and re-combine 


frost, 
resolve, 


Wind and sea, fag, 
elements that combine, 
in new proportions throughout Prof. Elgie’s sym- 
pathetic musings. A side light on Shakespeare, 
a glance at Mars and the researches of Dr. 
Lowell, a prose poem of the North Sea in angry 
mood—such fragments as these indicate the 
gossipy style of the little work, which em- 
phasizes nature rather than science and con- 
cerns itself more with emotion than with men- 
suration; it is the meditative expression of a 
nature-lover, designed rather to create a thirst 


for knowledge than itself to satisfy that thirst. 





18, 1915 
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LATHES AND SMALL TOOLS 









66 A 2 Large Line of 
ST Attachments 
For Foot I A 

or Power THES 
Suitable tor fine accurate work 
in the repair shop, garage, tool 
foom and machine 

Send for Catalogue B 
SENECA FALLS MFG. CO., 
695 Water Street 

Seneca Falls, N. Y.,U.S.A, 





R-21 





1999 Ruby Street 


a 





105-107 Fulton Street 





“BARNES ”’ Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 


Established 1872 








Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
points and a 
knowing about. 


“shock absorber.’” Worth 
Send for circular. 


MONTGOMERY & CO., Tool Mongers 
New York City 





$7.50 delivered to any part of U.S. 











Groos Metal Shear 
Cuts 14” Sheet Steel any width, 
weight 141bs., Steel drop forgings 
throughout. Vanadium Steel blades 
Chicago Patented Tool Co. 
1601 Owen Ave. Racine, Wis. 


« 








MUNN & CO., 





Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furnitare—Scientific American Reference Book— 
Exper!mental Science—Handy Man’s Workshop and Laboratory 


Inc., Publishers, Woolworth Bidg., New York 








WRITE FOR IT! 


J. M. Hanson-Bennett 
Magazine Agency 


—the largest in the world—furnishes all 
Magazines and Newspapers at 

Possible Club and givesthe quickest, 
most accurate, and most reliable service. 


. 

Save Magazine Money! 
Our 1915 Catalog (44 pages) lists more than 
3000 Periodicals and Club Offers. It’s a 

Saver and is Free to you for the 
asking. The name 
is the accepted stamp of ee 
and promptness in the magazine fiel 


Local Agents Wanted 


YOUR 
Name and Address TODAY! 
ADDRESS 


J.M. HANSON-BENNETT | — 
MAGAZINE AGENCY 

















846 Brooks Building CHICAGO, ILL. | 
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Prove the Cadillac to yourself; then ask— 
“Whereis there another such Motor Car?” 








|B p-epoven from your mind, for the moment; no hesitation, no “loginess,’’ but an instan- 
the new charms which the Cadillac eight- taneous ‘‘get-away.”’ 

cylinder engine has contributed to motoring. You come to a bad stretch of road, with 
Dismiss from your mind its wonderful smooth- irregular, weaving wheel tracks. Observe 


ness—its swift acceleration—its remarkable how much more easily the Cadillac is con- 
flexibility—its marvelous activity—its unus- trolled—how it holds the road. 

ual hill climbing powers—its incomparable Observe how much more easily you turn the 
roadability—its superb luxury. corners. No abnormal strength required to 
When you have dismissed these, then direct guide the car—just a gentle influencing of the 


your thoughts in other channels—toward steering wheel. 


other factors which may make or unmake And then, the brakes. Observe how much 
your physical comfort and your mental ease. more easily those of the Cadillac are applied. 
First, simply sit in the Cadillac No straining of the muscles, no delay in the 
‘ ‘ effectiveness—just a gentle pressure of your 
Observe the depth of upholstery—how you foot and the brakes are ‘‘on’— lightly or 
recline in the seats as you do in your favorite firmly as conditions demand. 
arm chair at home. Your position is one of Remember, that upon the ease and sureness in 
rest and repose. handling, the steering and the braking, your 
Then ride in the Cadillac—and ride in other safety depends—regardless of whether you 
cars which aspire to share its prestige. drive your own car or employ a chauffeur. 


Observe that in the Cadillac, a sense of velvet 


But be not content with merely riding. : ¢ 
softness characterizes every motion of the car 


Sit behind the wheel and drive the Cadillac and every action in its operation. 
youtenh. ; Observe that after a long drive, you have no 
Then drive other cars. feeling of fatigue, but in its place—one of 
Then drive the Cadillac again. intense exhilaration. 

Do not confine your. comparisons to short Now, recall the thoughts we asked you to dis- 


drives over smooth roads. miss—the wonderful smoothness—the swift 

acceleration—the remarkable flexibility—the 

ae a oe fe AO wc albirye sch pyedh sve marvelous activity—the unusual hill climbing 

re me ra peta tenn eee powers—-the incomparable roadability—the 
o> Oe oe j shih ae superb luxury. 

pape s00r pn > d Fane Pree hart Add to these the things which you have 

a eae demonstrated to yourself—the extreme ease of 


smoothly the car glides into motion. operation and control—the absence of fatigue. 
Observe how much more easily you release Add to these the Cadillac’s reputation for 
the clutch, how much more easily you shift long life, for constant, for enduring and for 
into ‘‘second’’—then into “high.” dependable service. 

Depress the accelerator and observe how Then ask yourself :— 

much more quickly the Cadillac responds— “Where is there another such motor car?”’ 


Styles and Prices 


Standard Seven passenger car, Five passenger Salon and Roadster, $2080. Three passenger Victoria, $2400. Four passenger Coupe, $2800. 
Five passenger Brougham, $2950. Seven passenger Limousine, $3450. Berlin, $3600. Prices include standard equipment, F. O. B. Detroit. 
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The Guarantee 





Equip opposite ,wheels— 
at the same time—one 
with a Goodyear S-V, one 
with any other standard 
truck tire of like rated 
size, bought in the open 
market. 

















If the Goodyear S-V fails 
to cost less per mile than 






the other, we will refund 
you its full purchase price 
making the Goodyear 


S-V free. 











S-V Spells— 
Truck Tire Certainty 


Mounted on opposite wheels of the same truck 
with other tires, the S-V Goodyear continues 
to show a lower cost per mile. 


For more than six months, now, business men 
have been piling up the evidence till no room 
is left for doubt. 

The tests have done away with guess work 
they have been so thorough and so numerous 
that they spell certainty in truck tires for all 
time to come. 

It will not be long, now, before we can safely 
withdraw this competitive plan and rest our 
case on the testimony of American business 
men. 

They are giving out the facts about the S-V 
Goodyear, fully and gladly, and the verdict of 
greater value should soon be proverbial in the 
business world. 


Meanwhile, however, if there is a bit of doubt 
in your mind that good business dictates that 
you equip your trucks with the S-V Goodyear 

the same simple plan that has convinced so 
many others is still open to you. 

You will be given a written guarantee, upon ap- 
plication, such as appears in the box above. 


Our local branch will gladly tell you where to 
get the S-V Goodyear under this signed war- 
rant. Get in touch with it. 


The Goodyear Tire & Rubber Company 


AKRON, OHIO 











TRUCK TIRES 





















The Greatest 
Christmas Bargain 
for Your Family 














The Most and Best for 
So Little Money, $2.10 


64 Splendid Issues of high Fiction, Fashion, Fact 
and Fun—and a 15-cent McCall Dress Pattern 


THE YOUTH’S COMPANION —the 52 issues of 1916, 


Nine Great Serials, 250 Short Stories, Articles, De- 


partments, etc. 


McCALL’S MAGAZINE Leading Fashion Authority— 


Twelve crowded issues of Fashion, Fiction, etc. 


Every reading taste of the family is provided for by this Offer 





Che Best Cwo for 
Christmas 
New subscribers who cut out this slip and send it at once with $2.10 will receive 
The Companion for 52 weeks of 1916 ALL FOR 


l 

2. The remaining issues for 1915, FREE $ 1 0 
3. McCall’s Magazine for one year : 

4 





(Leading Style Monthly) 


One 15-cent McCall Pattern 


Your choice for 2c stamp upon receipt of magazine) 


THE YOUTH’S COMPANION 


BOSTON, MASSACHUSETTS 









































